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LCP CHEMICALS, INC. SUPERFUND SITE 

NEXUS SUMMARY FOR GAF CORPORATION/G-1 HOLDINGS, INC. 

Introduction 

GAF Corporation, through its successor, G-I Holdings, Inc., (all corporate predecessors 

are herein referred to as "GAF") is liable as ( 1) the owner of the LCP Site at the time of disposal 

ofhazardous substances, see 42 U.S.C. § 9607(a)(2); (2) an operator of the LCP Site at the time 

of disposal of hazardous substances, see 42 U.S.C. § 9607(a)(2); and (3) a person who arranged 

for disposal of hazardous substances at the LCP Site, see 42 U.S. C. § 9607(a)(3). GAF owned 

and conducted operations at the LCP Site from 1965 through 1972. Prior to that period,. from 

1955 through 1965, the United States operated GAP's business after seizing the company's 

assets during World War II. 

Corporate History 

American I.G. Chemical Corporation was formed in 1929 as a result of the merger of 

General Aniline Works, Inc. (formerly known as Grasselli Dyestuff Corporation) and several 

other American companies owned by the German chemical company I.G. Farben. The 

company's name was changed to General Aniline & Film Corporation in 1939. It was seized by 

the United States government in February 1942 under the Trading with the Enemy Act because 

of its affiliation with I.G. Farben. It operated under government control until1965, when the 

government sold the stock of the company to a group of private investors. The company 

changed its name to GAF Corporation in 1968.1 

1 Robert J. Baptista & Anthony S. Travis, /.G. Farben in America: The Technologies of General Aniline & Film, 22 

History & Technology (2006) ("Baptista & Travis") (Exhibit A) at 187, 194-213; Certification of Leonard P. 

Pasculli ("Pasculli Certif.") (Exhibit B)~~ 1-4; GAF Corporation History (Exhibit C) at 1-3; Brown & Caldwell, 

Remedial Investigation Report, LCP Chemicals, Inc. Superfund Site, Linden, New Jersey (July 2013) ("RIR") (July 

2013) (Exhibit D) at 1-3; Vesting Order No. 1 Relating to Shares of Stock of the General Aniline & Film Corp., of 

Delaware, 7 Fed. Reg. 3148 (April 30, 1942) (Exhibit E). 
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In 1986, GAF Corporation formed two subsidiaries, GAF Chemicals Corporation and 

GAF Building Materials Corporation. GAF Chemicals Corporation received the assets of GAF 

Corporation's former Chemicals Division. Following the acquisition ofGAF Corporation by a 

group of investors headed by Samuel Heyman, Heyman formed a new GAF Corporation (which 

held the stock ofthe original GAF Corporation), and formed two new GAF subsidiaries, 

including G-I Holdings, Inc.2 

G-I Holdings, Inc. is the successor to GAF Corporation. G-I Holdings filed for 

bankruptcy in 2001, and emerged from bankruptcy in 2009. Within its Statement ofFinancial 

Affairs ("SOFA") filed in 2001, and also its Amended SOFA filed in 2008, G-I Holdings was 

required to list all sites for which it received a notice of potential liability from a governmental 

unit. In listing the LCP Site within its response, G-I Holdings has acknowledged that it is the 

successor to the GAF entity(s) that would have received such notice, and is therefore the 

successor to GAF with respect to the LCP Site.3 

Ownership 

GAF acquired the LCP Site in several steps. Grasselli Dyestuff Corporation, a corporate 

predecessor of GAF Corporation, owned much of the land ·in the Tremley Point area since its 

formation in 1924. GAF Corporation (then known as General Aniline & Film Corporation) also 

acquired portions of the LCP Site from E.I. DuPont de Nemours and Company in 1942, 1949, 

and 1963.4 

2 GAF Corporation History at 4; Baptista & Travis at 217. 

3 Form 7- Statement ofFinancial Affairs (filed on April2, 2001) (Exhibit I) at pg. 9 of207, and pg. 194 of207; 

Attachment 17A (filed on September 19, 2008) (Exhibit J) at pg. 3 of7 . 

4 RIR (Exhibit D) 1-2 to 1-3, Table 1-1, & App. A. 
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• Operations, Waste Disposal and Surface Water Discharges 

GAF conducted operations at the LCP Site between 1955 and 1972. For the first ten 

years of that period (1955-1965), the company was controlled by the United States government.5 

The GAF operations included a chlor-alkali (chlorine manufacturing) plant, with a mercury-cell 

chlorine process area, a hydrogen gas processing plant, and a sodium hypochlorite manufacturing 

area. The plant, which was constructed during the period of the government's ownership and 

operation of the LCP Site, had a capacity of fifty tons per day. 6 

The mercury cell system split sodium chloride (salt) to produce chlorine gas, passing an 

electric current through a salt solution (brine) between a graphite anode and a mercury cathode to 

produce chlorine gas and sodium. The sodium dissolved into the mercury, and the sodium-

• mercury mixture reacted with water to produce sodium hydroxide (caustic soda) and hydrogen 

gas. All materials from this process, including the spent brine, hydrogen gas, and sodium 

• 

hydroxide, were contaminated with mercury, which had to be removed from the useful products. 

In particular, the mercury-sodium mixture was hydrolyzed to form elemental mercury, a sodium 

hydroxide solution, and hydrogen gas. 7 

The brine used in the chlorine production process was purified in a precipitation process 

that produced a brine mud or "sludge." In 1962, GAF constructed a lagoon into which the brine 

sludge was disposed. Prior to that time, process waste was treated and discharged to South 

Branch Creek via a drainage swale across the LCP Site. When it sold the Site to LCP in 1972, 

5 As set forth in a separate nexus summary submitted by counsel for Praxair, the United States is also liable for 
response costs because of its status as an owner and operator at the time of disposal of hazardous substances. 
6 Baptista & Travis (Exhibit A) at 202, 213; 1955 AnnualReport (Exhibit F) at 4. 
7 RlR (Exhibit D) at 1-4 to 1-5; URS Corporation, Final Work Plan, Remedial Investigation and Feasibility Study 
for the LCP Chemicals, Inc. Superfund Site, Linden, New Jersey (April 12, 2001) ("Rl/FS Work Plan") (Exhibit G) 
at 1-1, 1-7; Site Summaries (Exhibits Nand 0). 
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GAP took back an easement to the drainage ditch on the LCP Site and continued to discharge 

waste water and hazardous substances into the swale on the LCP Site.8 Supernatant from the 

lagoon was also treated and discharged to South Branch Creek. GAP used the lagoon until it 

halted chlorine production in 1971.9 

Conclusion 

GAP owned and operated at the LCP Site while disposal of hazardous substances took 

place there, and also arranged for the disposal ofhazardous substances. GAP's operations likely 

contributed a significant amount of the mercury contamination at the LCP Site. It is therefore a 

potentially responsible party under CERCLA, and should be issued a General Notice Letter and 

be required to contribute toward the investigation and cleanup of the LCP Site . 

8 Eckenfelder Inc., Remedial Investigation Report (September 20, 1991) (Exhibit K) at pg. 2-3, 2-20 and 2-21; RIR 
(Exhibit D) at Appendix A; Agreement for Discharge into Flume and Outfall Ditch (August 24, 1972) (Exhibit L); 
Brown and Caldwell, Historic Drainage Analysis - LCP Chemicals Inc. Superfund Site (Revised 2006) (Exhibit M) 
at pg. 8, and Figure I~ I through 2-28. 

9 RI/FS Work Plan (Exhibit G) at 1-1, 1-7, 1-11; Eder Associates, Description of Current Conditions, RCRA Facility 
Investigation Task I (January 1992) (Exhibit H) at 17, 19. 
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I. G. Farben in America: 'The 
. Technologies of. General Aniline & FUm 
RobertJ. Baptista and Anthony S. Travis 

The modern US chemical industry emerged during World War 1 in response to shortages 
of essential organic chemicals previously avaiuwle mainly from Germany. This stimulated· 
the development of technologies based on complex aromatic chemistry. The outcome was 
an advanced science-based industry that embarked on diversificaiion during the 1920s. 
However, access to German innovations was still needed and the Germans wished to regain 
dye markets lost during the war. This led to a singularly impOJ'tQnt merging of American 
and German interests, the General Aniline Works, later known as General Aniline 6 Film. 
Under German oWnership in the 1930s, a unique strategy for control of production and 
research was implemented at General Aniline. Under US government owm1'$hip from 
1942, General Aniline engaged in diversification based on pre-war German innovations. 
The cessation of dyestuff manufacture in the 1970s at what had become the GAF Corpora
tion represented a break with the past that was also taking place elsewhere in the USA. A 
half a century after its foundation the classical organic chemical industry had become an 
anachronism. 

Keywords: Grasselli Chemical Company; I. G. Farben; General Aniline 6 Film; 
Technology Transfer; Dyes; Diversification; Reppe Chemistry 

Introduction 

In July 1977, the US chemical concern known as the GAF Corporation, formerly 
General Aniline & Film, announced plans to exit the consumer photography marlc.et. 
Financial analysts were hardly surprised because GAP's photoproducts group had 
lagged behind Kodak for many years and lost US$3 million in 1976.1 Historically 
more significant, however, were a few words buried below the headlines-making 

. announcement statitig that the dye business, once the very foundation of the 
company, would also be dropped. GAF thus became, after Allied Chemical, the 
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second of the major US-based dye manufacturers to quit the sector that had launched 

the synthetic. organic chemical industry in World War I. In an ironic tum of events, a 
large share of the US dye industry was now dotninated'by German companies whose 
imports the US producers had struggled to replace during the World War I dye crisis. 
Among those early producers was the Grasselli Chemical Company, forerunner of 

GAF . 

. Grasseili Chemical Compariy 

The origins of the GAF dyes business, with n:tajor plants near Linden, Union County, 
New Jersey, and at Rensselaer, New York State, lay with the Grasselli Chemical 
Company. Grasselli was founded by Eugene R. Grasselli in 1839 in Cincinnati, Ohio, to · 
produce heavy chemicals such as the mmeral acids oil of vitriol (sulphuric acid), nitric 

acid and muriatic (hydrochloric) acid. The firm later moved to a new plant in Cleve~ . 

land to be closer to sources of raw material and the main consumers, the oil refiners. 
When Grasselli died in 1882, his son Caesar A. Grasselli took over the company and 

within a few years implemented an ambitious growth plan.2 • 

In 1889, Grasselli Chemical purchased the Standard Chemical Works, situated near 
Linden, New Jersey, on the Tremley Point peninsula, close to where the Arthur Kill and 
Rahway River converge and flow towards Raritan Bay and the Atlantic Ocean; 3 The 

Standard site included around 300 acres of a marshy area with a mile and a half of 
waterfront and a barge dock on the Arthur Kill. The main product at Tremley was 

sulphuric acid, used in large quantities by the local oil refineries. Grasselli diversified in 
both inorganic and, later, organic chemicals. Acetic acid manufacture was added to the 

list ofTremley products not long after 1900. Another area of interest involving organic 

chemicals was that of accelerators used in vulcanization of rubber that enabled resto
ration of elasticity following deformation. Grasselli Chemical entered this business 
after 1910 when it acquired a license to the Bayer patent of Fritz Hofmann and Kurt 

Gottlob, who found that products made from both aromatic and aliphatic amines were 

good accelerators. 
By 1915 the Grasselli Chemical Company had assets of around US$30 million and 

operated eight manufacturing plants and six warehouses in eastern and mid-western 

states. Earnings in 1915 were US$4.9 million or 38 per cent on common stock and the 
earnings forecast for 1916 was 100 per cent on common stock. 4 The company's strong 
financial position and the changes brought about by the war in Europe, encouraged 
entry into the manufacture of synthetic, or coal-tar, dyestuffs, following the suggestion 
of Dr Adolph Wack, chemist at the Verona Chemical Company, which produced coal-
tar intermediates in Newark.5 · 

Prior to the onset of World War I, Germany and, to a lesser extent, Switzerland, 
supplied most of the dyes needed by the textile, paper,leather, ink and varnish indus
tries in the USA. The dye shortage caused by the British blockade of German shipping 

and German restrictions on exports, caused a panic in the market and inflated prices to 

record levels.6 In 1914, there were just seven domestic firms making a limited range, 

mainly from imported intermediates. The total US dye output was only 6.6 million 
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pounds with a value ofUS$2.4 million.7 Including iniports, the annual oon~umption 
in the USA was estimated at US$15 million.8 Since domestic firms supplied a fraction 
of the demand, there was from early 1915 an urgent need for increased US production. 

Grasselli Chemical built its new dyes plant in the westqn portion of the Treinley site, 
an area separated from the heavy chemicals plant to the immediate east by the tracks of 
the Jersey Central Railroad.9 To ensure a permanent labour force, Grasselli Chemical 
constructed 300 one-storey homes to house workers. The community was divided by a 
wide, tree-lined Main Street into two ethnic sections: Grasselli Park, housing Irish and 
English families whose men were supervisors, and Tremley, whose residents were 
ma~ly Polish and Slovak immigrant workers.10 The dye plant and the surrounding 
industrial area waS known as Grasselli, which also gave its name to the local railroad 
station and the main road leading to the plant. However, the Grasselli Chemical site 
was often referred to as Linden. 

Sulphur dyes, mainly the large volume sulphur blacks for the_ cotton and hosiery 
trades, were the first dyes produced in 191 S. They were relatively easy to make in simple 
equipment in which mixtures of aromatic compounds such as dinitrophenol and 
aniline were baked with sulphur. The chemistry of sulphur black was obscure, so its 
manufacture relied more on craft than science, particularly careful control of temper
ature and time. The copious evolution of hydrogen sulphide and ammonia ensured 
that the working conditions were hardly salubrious. Sulphur black was a commodity 
with 5.6 million pounds imported in 1914. There were only two other producers, both 
in New York, in 1915: Schoellkopf Aniline & Chemiql Works, in Buffalo, and Standard 
Aniline Products, in Wappingers Falls. The calculated risk soon paid off: In 1914, 
sulphur black sold for about US$0.29 per pound; during 1915 the price soared to 
US$2.75-3.00 per pound. 11 · 

As soon as the USA entered World War I in Aprill917 there was a tremendous 
demand for dyes of khaki shades. The plans for an army of one million men in uniform 
made necessary 30-40 million yards of cotton khaki shirts and mixed meltons (woo]/ 
cotton blends) for tunics and overcoats. The military also needed an olive drab 
coloured uniform to help soldiers blend in with their surroundings in ~e European 
battlegrounds. Prior to 1914, dyes for military uniforms were obtained from Germany. 
Apart from synthetic indigo, they included vat, or Indanthrene, dyes. The latter were 
based on derivatives of anthraquinone, the basis of the important red colorant knoWn 
as alizarin, and developed from 1901 at Badische Anilin- Be Soda-Fabrik (BASF) and at 
Bayer. Vat dyes passed the stringent tests set by the military, including fastness to light 
and to harsh chemicals such as acids and bleaches. Because they were no longer avail
able in the USA, the military relaxed the fastness tests, requiring only a 30-day light 
exposure and fastness to soap and alkali.12 This decision was a boon to makers of 
sulphur dyes that could also produce khaki shades and no doubt provided the incentive 
for Grasselli to further enlarge the business. The expansion continued after Caesar 
Grasselli handed over management to his son Thomas S. Grasselli, in 1916. 

While German chemists in America were considered to be high security risks in 
industry, this was not the case for Swiss chemists. In September 1918, Dr Edwin A. 
Meier, a Swiss chemist previously at Standard Aniline where he supervised the 
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manufacture of intermediates and sulphur· dyes, particularly sulphur black, was hired 
as plant chemist at Linden. Meier brought with him tlie valuable dye-making experi
ence that American chemists lacked at the time. 13 The sulphur dye range was expanded 
to include not only khaki, tan, brown and olive, but also yellow·brown, red brown and 
orange shades.14 Also in 1918, Linden introduced its first alizarin dye, alizarin blue, for 
wool, manufactured in two steps from alizarin. The intermediate compounds were 
made from primarycoal~tar intermediates such as nitrobenzene, aniline, phenol and, 

·in the case of alizarin, anthraquinone, available from Verona and other chemical firms 
that had sprung up in New Jersey, New York and Pennsylvania. · 

The Bayer Rensselaer Plant Acquired 

The strong demand for dyes and the high selling prices during the war encouraged 
Grasselli to make further investments and acquire · relevant knowledge and skills 
through purchase of an existing business. A prime candidate became available after 
hostilities had ceased. This was the Bayer plant at Rensselaer, located 140 miles north 
of New York City, which produced dyes and pharmaceuticals such as Aspirin and 
phenacetin. It had been established as the Hudson River Aniline & Color Works in 
1882, and was successor to the Albany Aniline & Chemical Company, founded in 
1868,15 Bayer initially.held a 25 percent interest in the Hudson River concern that by 
the turn of the century was managed by the Swiss chemist Emmanuel von Salis, who 
had worked in England. Dr Carl Duisberg, head chemist at Bayer, visited the site in 
1903 and recommended it as a manufacturing location for Bayer's pharmaceutical 
products.16 The company became a fully-owned subsidiary of Bayer in the same year. 

It was also in 1903 that New York State health officials began to link pollution of the 
Hudson River with outbreaks of typhoid and other water-borne diseases. The Rensse
Jaer plant discharged directly into the Hudson River 5000 gallons daily of a toxic· 
mixture of aniline oil, hydrochloric acid, sulphuric acid, dinitrobenzene and raw 
sewage from its 33 employees.17 The survey provides a glimpse of the environmental 
problems that would always taint the dye industry's public image and in part contrib
ute towards its demise after 1970. 

Pharmaceutical manufacturing buildings were erected at Rensselaer in 1905 in the 
northern portion of the site. Dye capacity was increased at the same time and more 
substantially from 1913, when.the plant came under the ownership of the Bayer Co. 
Inc. By 1914 the Rensselaer·plant was the third largest producer of dyes in the USA, 
with a 17 per cent market share. The product line consisted of staple dyes, all invented 
before the mid-1870s, for the paper and leather industries: induline, nigrosine, fuch
sine, aJkali blue, soluble blue, and the azo dyes Bismarck brown and chrysoidine. 
Textile dyes, many of more modern origins, including vat dyes, were imported from 
Bayer, an arrangement datiDg back to the 1890s. A novel product made at Rensselaer 
was Monopole Brilliant Oil, an early synthetic detergent for the textile industry, made 
by sulphonating castor oil.1B 

The master plan drawn up by Bayer for the Rensselaer site envisioned the largest 
and most modern chemical plant in the USA, on the lines of the new Bayer 
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Leverkusen factory in Germany and employing almost 8000 people.19 The plan
ning, however, Was abruptly termina~ed with th~ onset of World War I. Dye 
production, based on imported German intermediates, almost ceased. The Rensse
laer plant lay idle for several months in 1915, but resumed production later that 
year with intermediates produced on site.20 Several textile dyes that were previ
ously imported were also now made at the plant, particularly the alizarin and azo 
colours, under the continued management of von Salis.21 The improved financial 
position enabled this US operation of the Bayer Company to earn US$1.5 million 
annually by 1917.22 . 

After the USA declared war on Germany, the assets of the Bayer Company were 
seized, including offices and w~ehouses, the Rensselaer plant and patent rights. In late 
1917 Federal Judge A. Mitchell Palmer, the Alien Property Custodian, announced his 
intention to 'thoroughly Americanize' the company and named four new members to 
the board of directors. One of them was von Salis.23 . 

In August 1918 five company officials were arrested and charged with diverting prof
its to a dummy corporation in Rhode Island and thence to Germany. The purpose was 
to enable Bayer to re-establish its dyes and phannaceuticals business in the USA when 
the war ended. Among the men arrested was Dr Rudolph Hutz, at his summer home 
on Pine Island, Lake Winnipesaukee, New Hampshire. Secret Service agents found a 
boat and rowed out to the island to make his arrest at 1:30 am.24 He was charged with 
violation of the Trading-with-the-Enemy Act and espionage and was interned at Ellis 
Island. The arrests were followed with the firing of any Rensselaer plant employee 
suspected of sympathizing with Germany. Rumours that Aspirin was formulated to 
cause flu outbreaks were spread 25 

In December 1918 the Alien Property Custodian held an auction of Bayer assets 
at Rensselaer. The winning bid of US$5.3 million came from the then relatively 
unknown Sterling Products Company, a pharmaceuticals finn based in Wheeling, 
West Virginia. Sterling was interested only in the pharmaceuticals business; its bid 

. was made in conjunction with Grasselli Chemical that in 1919 paid Sterling US$2.5 
million for the dye section.26 The Rensselaer site, now oceupied by two separate 
companies, Sterling ana Grasselli, was far more compact than Tremley. It covered 
75 acres of land and consisted of 20 manufacturing buildings. The location along 
the Hudson River, southeast of the Port of Albany and adjoining the railroad tracks 
to the east, expedited the shipping of both raw materials and finished products 
(Figure 1). · 

Two-thirds of the Rensselaer production area was dedicated to dyes manufactur
ing. In order to supply the heavy demand for dyes during the war, several new build
ings had been added in the 1915-17 period: an intennediates unit for nitrobenzene, 
dinitrochlorobeniene, dinitrotoluene and aniline oil, among others; an azo dye unit; a 
production unit for wool green, the company's first triphenylmethane dye; a boiler 
room and smoke stack; and an ice making unit.27 Acetic anhydride was made for 
pharmaceuticals production.28 Basic raw material and mineral acid capacity was also 
put in place, with units producing nitric, sulphuric and hydrochloric acids. This was a 
strategic advantage because commercial acids were.in tight supply as a result of war . 
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production requirements, particularly of nitric and sulphuric acids, both required in 
nitration of aromatics for explosives manufacture. 1

' 

After the war the market for dyes declined sharply along with the selling prices. 
The Rensselaer acquisition became a financial burden for Grasselli Chemical. Plans 
for further expansion of the plant were cancelled and cost-cutting measures were 
introduced.29 . 

KEY 
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Figure 1 Plan of the Rensselaer Site undet Ownership of Hudson River Aniline & Color Works (1882), Grasselli 
Chemical Company (1919), Grasselli Dyestuff' Corporation (1924), General Aniline Works (1928), General 
Aniline & Film (GAF) ( 19~0), and BASF ( 1978-2000). inset is the facility around 1940. Edelstein CoDection. 
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The financial situation was made more difficult bef.Ctuse Grasselli Chemical was a 
novice in dye manufacturing and faced a know-how gap. Thus the production of 
intermediates at Linden in 1920, some 114,000 pounds, represented just five products, 
notwithstanding the fact that the company had obtained the rights to 1200 German 
patents on dyes, intermediates and related chemicals, many through the purchase of 
Rensselaer. The German patents, however, did not provide sufficient details to enable 
replication of the inventions claimed.30 Grasselli Chemical lacked the specialized 
knowledge to commercialize the dye patents and expand the product line beyond the 
staples that competitors were also making. It was time to turn to the dye industry of the 
former enemy nation. 

·Before the war, Caesar Grasselli had met with Carl Duisberg, now the head of Bayer, 
on his visits to the USA. This connection now led to a suggestion for a merging of their 
interests in the dye-making sector in the USA. 31 Though Grasselli was prepared to offer 
a joint ven~re proposal, Bayer did not respond immediately in order to avoid giving 
the impression of officially recognizing the seizure of its US assets. 32 

Around this time Grasselli Chemical established a research department at Linden 
under a German chemist, Dr F. Reichel. This soon consisted oflO chemists, but during 
the recession of 1921-22 the department was abandoned. From that time research was 
carried out within individual manufacturing departments, aided by a general analytical 
laboratory opened in 1921. There was a significant input from a G.-asselli-o\med 
laboratory in Geneva, Switzerland. There, Hans Heer, educated at the Swiss Federal 
Polytechnic, in Zurich, from October 1920 undertook research on alizarin dyes. At that 
time one alizarin colorant, alizarin blue, was made at Linden, by nitration of alizarin, 
to afford alizarin orange A, that with glycerol and iron in the presence of sulphuric acid 
gave the blue. Investigations, probably mainly with alizarin blue, led to the discovery of 
other alizarin dyes. During three years, Heer developed new processes and in 1923 was 
moved from Geneva to Linden, where he was appointed laboratory chemist in the 
Alizarine Department. · 

The recession considerably worsened the financial position of Grasselli Chemical. 
The average selling price of US-made dyes dropfed from US$1.26 per pound in 1917 
to US$0.83 in 1921, a 34 per cent reduction.3 In early 1922, Grasselli, along with 
other US dye-makers, supported the enactment of a protective tariff against foreign 
competition. Wi11iam T. Cashman, vice president, testified at a Congressional hearing 
that the company had invested US$4.5 million in the dyes business but was losing 
money. He cited the fierce competition among US producers of wool green and 
nigrosine dyes to counter any allegations of a dye monopoly.34 

The Fordney-McCumber Tariff Act of 1922 helped the domestic dye industry by 
introducing high tariffs and anti-dumping fines on coal-tar chemicals and dyes that 
competed with products made in America. The ad valorem rate on dyes and 
finished coal-tar products was 60 per cent; on intermediates the rate was 55 per 
cent. These rates applied for the first tWo years after the passage of the act and then 
decreased to 45 per cent and 40 · per cent, respectively. The specific duty was 
US$0.07 per pound. The ad valorem rate was based on the US selling price of 
competing products. 35 
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The I. G. Farben Influence 
Jo 

Now that the tariffbanier was in place Grasselli Chemical was in a far stronger posi
tion to seek marketing and technical assistance from Bayer through a joint venture. 
Bayer was receptive because it was eager to re-establish dyes manufacturing capacity 
in the USA mainly to overcome the burden imposed by the tariffs. Grasselli came to 
a collaborative agreement with Bayer in June 1924 to form the Grasselli Dyestuff 
Corporation, as operator of the Linden and Rensselaer dye plants and sole distribu
tor of Bayer dyes in the USA.36 Grasselli Dyestuff, in which each company had a 50 
per cent share, was incorporated in Delaware with a capital of US$4 rniliion. 37 The 
main office was in New York City and the officers were G. E. Fisher, president; 
Edward W. Furst, vice president; Dr Roger N. Wallach, vice president and treasurer; 
and Rudolph Hutz, vice president and secretary. Fisher and Furst were vice presi
dents of GraS5elli Chemical. Wallach and Hut% came from the dyes department of 
Grasselli Chemical. WaUach.was previously technical director of Standard Aniline, 
which had shut down in 1919. Hutz, the former Bayer official arrested during World 
War I, had been released after the Armistice was signed and then joined Grasselii 
Chemical. 

Grasselli Chemical and Bayer assigned all present and tUture patents to Grasselli 
Dyestuff and it was agreed that the new corporation would forego exporting its own 
manufactured dyes except to Canada. The Grasselli Dyestuff Corporation had its 
own sales and technical organizations, though these functions were soon taken over 
by the General Dyestuff Corporation (hereafter GDC), formed in July 1925. This 
new sales organization was headed by veterans of the imported dye business: Adolph 
Kuttroff, chairman of the board; Herman A. Metz, president: and Ernest K. Halbach, 
the dynamic secretary and general manager who later controlled GDC and acquired 
a major interest in the Verona Chemical Company. GDC had the US selling rights 
for the largest German dye producers, Bayer, BASF and Hoechst, that merged to 
form the behemoth I. G. Farben in 1925 (later absorbing Agfa, Griesheim-Elektron 
and Weiler-ter-Meer). The Grasselli Dyestuff Corporation continued only as a 
manufacturer. 38 

Grasselli Dyestuff and GDC fitted in well with the I. G. Farben strategic plan for 
global expansion launched through business combinations, often involving exchanges 
of strategic knowledge, and takeovers. The close involvement of I. G. Farben resulted 
in an.infusion of capital and the transfer of German technical personnel to modernize 
and expand the two facilities. This strategy was endorsed by Fritz Ter Meer, member of 
the board of directors of I. G. Farben in charge of dyestuff production, who visited the 
USA in l 926. To direct the reorganization at Rensselaer, Dr W. Walther was sent over 
from Leverkusen. Walther was succeeded by Dr C. C. Burgdorf, also from Leverkusen, 
who concentrated his efforts on improvements at the Linden plant. Rensselaer still 
needed technical assistance, so Burgdorf asked Leverkusen for help. In 1926, Dr Harry 
W. Grimme! ~as sent over, replacing von Salis as general manager. By 1927 the Rens
selaer staff had increased to 311 employees: seven chemists, two engineers, a colorist, 
15 foremen and 286 workers. 39 

LINDEN-OPRA-014024 



History and Technology 195 

Naphthalene Intermediates 
Jo 

A formal Intermediates Department was created at Linden in 1925 to coordinate 
growth of the product line. In the same year construction began on the first of a series 

· of substantial new buildings, No. 46, for the production of intermediates. The most 
important of these, including H-acid, were derived from beta-naphthol, and shipped 
to Rensselaer for the production of direct dyes, water-soluble azo colorants with good 
affinity for cotton and rayon. The manufacture of H-acid, a complicated multi-step 
process, had been attempted at Rensselaer in 1918 but was then unsuccessful.40 

Dr Nathan FuchS, who joined Rensselaer in 1925, undertook intermediates research 
at Linden from 1927, in which year J. Albert Prochazka was engaged in the production 
of intermediates in building No. 46. Heavy demand meant 24-hour operation in the 
intermediates building&, based on two shifts, one during the day of 10 hours, the other 
at night of 14 hours. · 

Azoics 

In the 1920s the textile industry began to expand the use of the new azoic dyes, azo dyes 
that are produced within the cellulose fibre. This was done by padding the fabric with · 
the coupling component of the dye, followed by treatment with the diazo component. 
The insoluble dye tbus formed was very fast to washing. The azoic dye process gave the 
textile industry a col:nplete range of bright shades with excellent fastness properties. 

The development of the US market for azoics demonstrates how I. G. Farben dyes 
were commercialized in the USA through initial importation of dyes and certain inter
mediates, thus preventing disclosure of valuable proprietacy information about both 
products and processes. Griesheim-Elektron; one of the smaller members of I. G. 
Farben, had discovered that Naphtol AS gave fast shades when coupled with various 
diazo components on cotton.41 GDC began importing the azoic dye components from 
Germany in 1925. Griesheim supplied the coupling components, Naphtol As and 
seven congeners. Bayer Leverkusen supplied 16 different diazo components, or bases, 
such as Fast Red G. Once the azoics market was well established with the imports, the 
Grasselli Dyestuff plants began domestic manufacture of the components. The Naphtol 
AS components were made at Linden. 

•Fast Color Salts' and New Dyes 

A significant technical advance soon followed, the so-called 'fast color salts', diazos 
prepared in stable powder form. As a result, the dyer no longer had to diazotize the base 
with nitrous acid in ice, a difficult and time consuming procedure in a textile mill. The 
fast colour salts were simply dissolved in water and applied to the naphtholated fabric 
under slightly acid conditions. The dry diazo .salts were stable for years and their solu
tions could be kept much longer in a mill than a normally diazotized base.42 In 1927 
the Rensselaer plant became the first in the USA to produce fast colour salts and later 
produced the rapid fast colours as pastes that further simplified the dyeing procedure. 
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New dyes in the Rensselaer product line included triphenylmethanes, azines, 
aaidines, euchrysines and phosphines.43 Many were bas~c dyes used to dye wool, silk 
and paper bright shades from an acid bath. Linden further expanded with a 
US$200,000 engineering building, No. 47, completed in 1928.44 The first head of engi
neering was John NeWI11an, replaced in 1923 by Charles B. C. Fellows and then in the 
1930s by Franz Brandt and H. P. Angermueller, sent over from BASF at Ludwigshafen, 
along with another engineer named Kropp. B~dings at Linden, arranged in ordered 
rows, were erected on deep piles, and were open below the ground floor in order to 
minimize damage from frequent floodings that inundated the plant. Together, the 
Linden and Rensselaer plants now offered an impressive list of250 dyes.45 

In 1928, the GrasseDi Chemical Company was purchased for US$64.8 million in 
stock by Du Pont, 47 that took over the heavy chemicals section of the Linden plant 
and sold Grasselli Dyestuff, that occupied the so-called West Works, and owned 
Rensselaer, to I. G. Farben. The name of the dyes business was then changed to the 
General Aniline Works, Inc. Dr Ferdinand Max was sent from Ludwigshafen to 

· Linden where he was appointed general manager and assistant vice president of the 
General Aniline Works.46 His transfer continued I. G. Farben's strategy of placing its 
best technical employees in leadership positions in the USA in order to facilitate tech
nology transfer, protect strategic Iaiowledge and strengthen its position as a domestic 
manufacturer. 

Anthraquinone Vat Dyes 

Though the General Aniline Works had a diverse product line, vat dyes, one of the fast
est growing classes, were excluded, in part because they were imported from Germany. 
Vat dyes, which include indigo and anthraquinone-based dyes, are insoluble in water. 
They must first be reduced to the leuco form in an alkaline solution of sodium 
hydrosulfite before application to the cotton or rayon fibre. Air oxidation fixes the dye 
on the fibre, resulting in excellent wash fastness and light fastness. Although the vat 
dyes were costly to manufacture because .of their chemical complexity, they were in 
great demand in the USA for heavily laundered items likt denims, shirts and bed linens 
and outdoor fabrics such as awnings. 

Indanthrene blue was the first anthraquinone vat dye, synthesized by Ren~ Bohn at 
BASF in 1901. He used the synthetic indigo reaction conditions With 2-aminoan
thraquinone, fusing it with caustic potash, to obtain the colorant. By 1906, Bayer had 
introduced the first vat red and marketed a range of colours under the Algol brand. 48 

The USA imported vats from Germany and, and from 1907, Switzerland. Domestic 
production. was hindered by German patent protection, the lack of sufficient 
anthracene (source of anthraquinone), inadequate technical expertise and the large 
investment needed for organic solvent operations and specialized equipment. 

A breakthrough occurred in 1917 when government chemists in Washington DC 
developed a process to manufacture anthraquinone froin readily available coal-tar 
naphthalene and benzene. Sulphonation of anthraquinone gave anthraquinone-~~ 
sulphonic acid; named silver salt because of the silvery sheen of its crystals. Reaction of 
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silver salt with ammonia in an autoclave at 2000C and .Pressures of up to 1000 Jbtin2 

yielded 2-aminoanthraquinone, a source of several vat dyes. The use of toluene instead 
ofbenzene gave 2-methylanthraquinone, the starting material for vat orange dyes. Far 
more significant, however, was the versatile 1-aminoanthraquinone. This required 
mercury-catalysed sulphonation of anthraquinone, to afford what was known as 
diainond salt, followed by arsenic-catalyzed amination. Diamond salt was a source of 
olive greens, browns, greys, etc. This often involved many steps, apart from separating, 
drying and finishing. 

In 1919, Du Pont accomplished the first successful commercial production of 
anthraquinone vat dyes in the USA. One year later, a range of colours was available, 
marketed under the name Ponsol for DuPont and Anthrene for the Newport Chemical 
Company. In 1927 National Aniline & Chemical Company, a subsidiary of Allied 
Chemical & Dye Corporation, entered the market with its Carbanthrene range.49 In 
1928 the production of vat dyes, excluding indigo, grew to 6.3 million pounds, 
representing almost 7 per cent of total dye production in the USA. 

Competitive pressure compelled the General Aniline Works to supplement its 
imported products by entering the vat dyes market In 1927, 157,000 pounds oflndan
threne Brown R was made at Linden in powder and paste forms. 50 In 1928 the Alizarine 
Department was merged into the new Vat Colors Department. The product line was 
expanded in 1929 with Indanthrene OliveRA, Indanthrene Dark Blue BOD Paste, and 
Indanthrene Brilliant Orange RKA, ·an replacing the imported types. 51 The I. G. Farben 
designation Indanthrene would be used until the end ofvat dye production at Linden 
in the 1970s. 

Another important development was the conversion of sulphur black into a blue 
colorant. This was a further example of the growing capabilities of American manufac
turers. In 1925 an attempt was made to introduce an I. G; Farben process at Linden, but 
it was a total failure. Three years later the Linden Sulfur Color Department achieved the 
successful conversion and a special Sulfur Blue Department was created to take 
advantage of the important new commercial product. 

During 1927, I. G. Farben sent a team of technical specialists to the USA to expand 
and reorganize the US facilities. In June 1928 I. G. Farben consolidated the General 
Aniline Works, Agfa-Ansco, WinthrOp Chemical Company and its shareholdings in 
two other foreign subsidiaries, Norsk Hydro of Oslo and dyemaker Durand & Hugue
nin of Basel, into the Swiss holding company I. G. Chemie (Iilternationale Gesellschaft 
far Chemische Unternehmungen A.G.). The following year the American, firms 
merged to become the American I. G. Chemical Corporation ofNew York. Firiancial 
control was exercised through I. G. Chemie. I. G. Farben guaranteed the dividends of 
I. G. Chemie in return for the ·option to purchase I. G. Chemie's foreign investments at 
book value. 52 These manoeuvres enabled I. G. Farben to further strengthen its position 
in the USA, its leading market, and to raise funds in the capital market to pay for the 
restructuring costs. 53 

By the close of 1932, I. G. Farben had invested US$12 million in modernizing and 
expanding its US dye operations. Though the profits in 1930 were insufficient to cover 
variable costs as a result of the new investments, I. G. Farben became one of the big four 
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dye producers in the USA. Together, I .G. Farben, DuPont, National Aniline & Chem
ical and Calco Chemical (an American Cyanamid substdiary) held a 90 per cent share 
o( the US market. During the following years there were further transfers of technical · 
experts from Germany, including Dr Francis P. Bluemmel, who, with almost a decade 
of prior experience at Ludwigshafen, joined Linden to take charge of intermedia~es in 
1935. Later he was appointed supervisor of process development for vat colours. 

The introduction. of synthetic fibres stimulated the invention of new dyes. Celliton 
acetate colorants, mainly based on derivatives of 1 ~ and 1 ,4-aminoanthraquinone, were 
introduced by I. G. Farben in 1934. Shortly after, Linden made some members of this 
class. Also in 1934, there appeared a completely new chemical class of colorant, the 
phthalocyanines, introduced by Imperial Chemical Industries (ICI) in Britain. Much 
to the surprise ofiCI, the manufacturing process was quickly improved by I. G. Farben 
which introduced its productS as Heliogens. They were manufactured at Linden from 
1936.54 Another source of know-how at General Aniline was based on licensing of 
Algosol (soluble vat) dye and intermediate processes from Durand & Huguenin. 

Diversification: .Amino Resins and Surface Active Agents at Linden 

During the 1930s the American chemical industry embarked on extensive diversifica
tion, stimulated by new needs, such as the requii'ements of the electrical and automobile 
industries, and discoveries made possible through advanced research facilities that 
arose from dye research. Du Pont became synonymous with polymers, particularly 
nylon, and American Cyanamid with amino resins, notably melamine, and sulfa 
drugs. 55 Diversification at General Aniline was also extensive, though closely tied to 
innovations made at I. G. Farben, at first amino resins and surfactants. 

Commencing in 1931, the Linden plant manufactured amino resins based on I. G. 
Farben patents and arrangements with European and US manufacturers, including 
American Cyanamid. Manufacture of I. G. Farben Unyte urea-formaldehyde resin was 
carried on through a subsidiary, Unyte Corporation. The Unyte unit was managed by 
Max W. Levy, who had .worked on sulphur dyes at Linden in 1919, and then moved on 
to the first manufacture of intermediates, also in 1919. In 1936, Unyte combined with 
Toledo Synthetic Products to form the Plaskon Company. The products later included 
phenol (bakelite type) and melainine resins. In 1948, Plaskon, which operated in the 
then building No. 35, was acquired by the Libby Owens Ford Glass Co., of Toledo, 
Ohio, and soon after resin manufacture at Linden ceased. 56 

Detergents represented far greater potential for growth, in part because of the intense 
competition among amino resin producers. I. G. Farben was an early manufacturer of · 
synthetic detergents (sUrface active agents, known today as surfactants). These synthetic 
produ'ts were soon appreciated for their far superior emulsifying, wetting and dispers
ing properties when compared to soap and found many industrial and consumer appli
cations. In 1930 the Igepon A products, fatty acid esters of hydroxyethanesulpbonic 
acid, were first marketed in Germany. The A stood for iithan, or ethane. The lgepon T 
products, introduced the following year, were amides formed by reaCtion of fatty acids 
(such as oleic acid) with taurin compounds (aminoethanesulphonic acids). The 

.., 
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General Aniline Works quickly saw the market potential for these products in the USA, 
obtained the basic technology from I. G. Farben ad developed manufacturing 
processes and applications at the Linden plant.Igepon A was produced in 1931; lgepon 
T followed in 1932, as a powder made in a German-built spray dryer. In 1933 Linden 
produced Igepon T gel in response to the textile industry's preference for a non-dusting, 
easy-to-handle liquid.57 This product, eventually the lai"gest selling lgepon, was not 
made in Germany. The surfactants business was very profitable due to patent protection 
and represented the most significant area of diversification for Linden. In surfactants, 
at least, the generic model adopted for the introduction of novel dyes in the USA, based 
on initial protection ofknowledge, sometimes through imports and sometimes through 
trusted employees, was not strictly followed. 

Linden under I. G. Farben 

By 1937 the Linden plant was one of the larger manufacturing sites for organic chemi
cals in the USA. As many as 300 dyes were produced in addition to 400 intermediates, 
some of which were supplied to the Rensselaer plant for conversion to dyes, and the 
two inlportant surfactants. The dye range consisted of both commodity and specialty 
colours. All manufacturing was carried out in batch operations. The largest volume 
commodity products were run in dedicated equipment. Smaller volume products that 
were run less frequently were made in flexible equipment. The multi-purpose reactors, 
generally located on the second floors of buildings, could withstand acid and basic 
conditions, and high and low temperatures and pressures. The 145-acre site had a 
power house; machine shop; lead burning shop; cooperage; laboratories (research, 
control, analytical); pilot plant; and manufacturing buildings (Figures 2 and 3). 

The Linden plant was divided into three rows, or blocks, of buildings designated A, 
B and C, each running north to south, with the A block at the east, closest to the Arthur 
Kill. The A block, that included the original structures dating from the World War I 
period, included buildings for the production of the black and dark blue sulphur 
colors, the warehouse, power house, and the first administration offices (later moved 
to building No. 100 in the B block). All machinery was electrically driven by 220 volt 
current supplied by a steam-driven generator. Compressed air was supplied by central 
compressors in the power house. Steam was produced at both 90 psi and 450 psi and 
distnbuted throughout the site. 58 The B and C blocks contained modem buildings, 
made of steel and brick or concrete, and fitted with large windows for light and good 
ventilation. · 

Intermediates for azo dyes were produced in two buildings, Nos. 46 and 49, in the B 
block, each bridged to a four-storey building, No. 48, built in 1934, that on the lower 
floors served as a warehouse, and above them housed the control laboratory. The older 
building, No. 46, dating from late 1928, was used for intermediates that required a long 
manufacturing cycle or campaign (2-1 0 days)· for processing. In one section there was 
a long row ofkettles for acid reactions, such as sulphonations and nitrations, at temper
atures of up to lSOOC. The products, transferred by compressed air to diluting kettles. 
or tanks, were precipitated by adding salt or by neutralizing excess acid with lime. 
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Figure 2 Plan of Linden Factory, General Aniline & Film. 

Products were then separated by filter presses or brick-lined vacuum filters. In most 

cases. the processing was completed at this stage and the finished product discharged 

into barrels. The flexibility of equipment allowed the processing of eight to 14 different 

products simultaneo1Js]y. One hundred different products were made in building No. 

46 in 1937. The newer intermediates building, No. 49, erected in 1937, was designed for 

products requiring shorter cycles and processes that required organic solvents, such as 

vat dye processes. It included a distillation unit for recovery of solvents. · 
The laboratory in building 48 also provided space for research facilities. It was there 

that on 26 August 1936, Dr Paul Nawiasky, a vat colour expert from Ludwigshafen, 

Figure 3 Linden, looking North, July 194.7. At right is block A, with, closest, bwlding no. 204, the newly · 

constructed pilot plant, mainly foi acetylene chemistry. At centre is block B, and at left is block C. with building 

No. 53 closest. Photograph courtesy of Newark Public Library. 
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inaugurated a formal research department. His staff consisted of two, a Dr Menard, who 
left after a short while, and GusLuttringhaus, the firstlabdtatoryassistant. The laboratory 
contained eight benches and was known as the Grasselli General Laboratory. Later 
members of the department included Dr Albert Vajda (joined November 1937), Dr 
Werner Freudenberg (October 1939), later with the Intermediates Department, Dr Jesse 
L. Werner (December 1938 ), and Dr John Taras (October 1939), subsequently associated 
with Vat Colors. In.l938, the management named the laboratory the Research Labora
tory. Its principal function was dye research. Inthe same year, building 48 was enlarged 59 

The main structures in the C block, dedicated mainly to alizarin and vat processes, 
were two large buildings, Nos. 50 and 52, connected by a bridge known as building No. 
51, that housed the control laboratory for processes conducted in this block. On the 
ground floor of the north building, No. 50, trucks delivered raw materials and received 
containers of finished dyes. As in the B block. the second floor housed kettles in which 
intermediates, some made in the B block, were converted into dyes. The dyes, usually 
in liquid suspension, were separated by filter presses on the third floor. The dye filter . 
cakes were then transported across the bridge to building 52 where they were dried or 
mixed as pastes. The drying ~ done on the third or top floor, the grinding on the 
second and the milling on the ground floor. Building 53, to the south, was erected in 
1938, and from then on served as the finishing and warehousing unit Imported Celli
tons, for example, were dispersed and standardized there. 

Rensselaer and a Merging oflnterests 

The Rensselaer site was just under half the size of Linden and the arrangement ofbuild
ings more compact. There the ordering in blocks similar to Leverkusen was also 
adopted during the period of expansion carried out from the mid-1920s. Building No. 
75, completed in 1932, and expanded in 1936 and 1942, housed the analytical, research 
and dye laboratories and offices for the works production management and account
ing. The various structures represented ~examples of purely functional industrial build~ 
ings mixed with an amalgam ofBauhausian, International Style, and Art Deco-inspired 
architecture'. 60 

General Aniline now dominated the vat and azo dye markets as a result ofthe many 
patents assigned to it by I. G. Farben and the expansion of its facilities. For a while, the 
company was the leading producer of dyes in the USA, at least until DuPont caught up 
in the late 1930s. Despite the Depression, dye manufacture in the USA during 1936 was 
at record levels, 54,100 metric tons, which was 4500 tons greater than in 1929, the 
previous record year. In 1938 there were 1220 employees at General Aniline. 

The war in Europe initiated major changes in the ownership, management and 
direction of General Aniline. In late 1939 I. G. Farben prudently dropped the I. G. 
initials in the name of its American holdings, forming the General Aniline & Film 
Corporation. This move merged the General Aniline Works with Agfa-Ansco, which 
marketed Agfacolor film in 1936-one year after Kodak introduced Kodachrome
and Ozalid, maker of blueprint copying machines. However, war in Europe meant, 
once again, shortages of supplies from Germany, including of photographic chemicals 

J 
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for Ansco. In the case of colour formers, derivatives of ardmatic amines, not e'Ven the . ~ 

formulae were known. 

US Government Ownership 

Concerns over possible Nazi influences on US industry led investigators from the Secu
rities and Exchange Commission to raise questions about the ownership of General 
Aniline. After they received evasive answers from three inembers of the board, 61 

government officials concluded that I. G. Chemie was no more than a dummy corpo
ration for I. G. Farben. The decision was made to remove German board members.62 

The I. G. Farben influence that began in the collaborative arrangement between 
Bayer and Grasselli in 1924 came to an abrupt end following US entry into World War 
IT in Decem}?er 1941. The Treasury Department immediately installed 17 secret service 
agents in the main offices and plants of the corporation to ensure US control of all 
activities and prevent disclosure of sensitive information to Germany.63 · 

Then in January 1942, the Treasury Department ousted five German-born execu
tives, all naturalized American citizens, for personifying the Nazi domination of the 
company. These officials were the senior operating executives of the corporation. One 
was Rudolph Hutz, vice president in charge of general production and a director, who 
had been interned in World War 1.64 Fifty other executives and key workers, regarded 
as undependable, were also fired. They included engineers Angermueller and Kropp. 

On 16 February 1942, the Secretary of Treasury issued an order for transfer of stock 
to the government, that is,· formal seizure of the assets of General Aniline & Film as 
enemy property. Four American businessmen were put in charge as appointees of the 
Treasury, charged with redirecting activities to the war effOrt: Robert E. McConnell, 
with a background in mining and banking, as president; and, as vice presidents, George· 
Moffett, chairman of Corn Products Refining Co.; Robert E. Wilson, president of Pan 
American Petroleum & Transportation Company; and Albert E. Marshall, president of 
Rumford Chemical Works. The first director of the dyestuff division was Colonel 
Joseph H. Bates, of the Bates .Chemical Co., Inc.,. of Lansdowne, Pennsylvania, who 
served from ~arch 1942 until the end of 1943. Reorganization in July 1943, after Leo 
T. Crowley replaced James E. Markham as Alien Property Custodian, led to the 
appointment of George W. Burpee as president. Evan C. Williams, formerly at the Shell 
research laboratory in California, was vice president and director of research. 

Following Americanization, General Aniline & Film Corporation supplied 50 per 
cent of the federal requirements for vat dyes used in military uniforms and was the 
largest producer of this dye class in the USA. Head of vat dyes at Linden after the 
government took over was Russell Baker, a 1916 grad~ate of Lehigh University who 
joined Grasselli Chemical in 1920 to take charge of the alizarin section. At the end of 
the 1940s he became general manager of the plant. Ernest K. Halbach, then president 
ofGDC, served on the Industry Advisory Committee of the War Production Board that 
helped the government secure chemicals, including dyes, for war production. General 
Aniline had a distinguished war record, with both Linden and Rensselaer receiving the 
Army-Navy E production award for outstanding production of dyes for uniforms, 
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camouflage cloth and smoke bombs; synthetic detergents; waterproofing compounds 
for tents; mildew preve~tatives; and chemical intermediates. Almost 15 million pounds 
of dyes were produced in 1943 for military purposes a1one, some 6 million pounds 
more than in the previous year. Corporate sa1es rose from US$40 million in 1941 to 
almost US$60 million in 1943 as a result of the record prOduction of dyes, syrithetic 
detergents and photogra,phic products, aided no doubt by the influence of Halbach in 
procuring orders via GDC. 65 · 

An important strategic asset,· including in the military sense, that came into the 
hands of the Americans arose from a 1940 agreement over patents between General 
Aniline & Film and I. G. Farben, whereby Genera] Aniline became owner of certain key 
German innovations. The agreement covered research, inventions and technical 
knowledge and experience. Included were details of novel high-pressure reactions of 
acetylene, some of which had been investigated at Linden from 1937, includingVi.nyla
tion, the reaction between acetylene and a1cohols to form vinyl ethers. A· new pilot 
plant, building No. 201, had been erected for this type of work in 1940. Soon after, in 
1941, building No. 201 came under the control of Dr Hans Beller, a former Ludwig
shafen chemical engineer, whose main challenge was development of a completely 
different product, namely carbonyl iron, based on both patents and know-how previ
ously acquired from I. G. Farben. 66 His endeavours enabled the Unden plant to 
produce carbonyl iron powder, used to manufacture radio frequency electrical cores 
needed by the military. In the first step, iron pentacarbonyl was produced by a high
pressure reaction between iron and carbon monoxide. This intermediate was then 
decomposed by heat to form chemically pure iron. The resultant powder consisted of 
very fine spherical particles with superior electromagnetic properties. It was so critical 
to the military that a standby plant was built at the Huntsville Arsenal, Alabama, 
following failure ·of the competing Ferroline Corporation proeess at Shreveport, 
Louisiana. General Aniline was retained to design the plant and start it up in July 1943. 
After 125,000 pounds of strategic inventory was produced, the Huntsville plant was 
mothballed until1949 when it was restarted and leased to General Aniline.67 Linden 
production was then transferred to Huntsville. 

More Wartime Research and Development 

Prior to 1942; General Aniline & Film depended on I. G. Farben for research to support 
all of its business areas. Though General Aniline had not duplicated I. G. Farben 
research in the USA, details of a few innovations made at Linden were sent to Germany. 
These related mainly to dyestuffs. A small amount of research was carried on in the 
photographic film plants. Certainly, no fundamental reseaich or expansion into new 
fields was done. 'The result of this policy was the complete subservience of the 
Company [General Aniline] to its German associate, for the results of the German 
research were never disclosed to the Company.' Moreover, 

in many cases important material was only communicated verbally to the most trusted 
employees of the Company on the occasion of their visits to Germany .... The information 
thus obtained w~s not disclosed to other employees of the Company. Thus on several 
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occasions when the man in possession ofinformation died [General Aniline] was obliged 
to send another employee to Germany for instruction in tfie particular process.68 

The outcome was that after the government takeover General Aniline had 3900 
patents in its vault but lacked the technical staff to commercialize the inventions. The 
US management team committed US$10 million to create a first-class research organi
zation, the Central Resear~ Laboratory, established in the Lehigh Valley, at Easton, 
Pennsylvania, in the summer 1942. The location was chosen because a five-storey 
building, with 70,000 square feet available, leased from the Stewart Silk Corporation, 
could be immediately occupied. This was an important consideration at a time when 
there was a shortage of construction materials. By the autumn of 1942, some 50 chem
ists, engineers, physicists and technicians had been brought together by Pr William D. 
Hanford, the research manager. The researchers came from both within the corpora
tion and leading scientific institutions in the USA. 69 The staff was soo~ increased to 400 
employees, making the laboratory one of the largest industrial research centres in the 
USA. The early effort was focused on dye chemistry but was soon extended into 
broader fields, including high~ pressure acetylene chemistry. 

The Easton laboratory was some distance from the General Aniline dye plants: 65 
miles from Linden and 195 miles from Rensselaer. Under normal circumstances, at 
·least around 1940, a company's research facility would be located closer to a produc
tion site to allow field visits, conduct pilot tests and promote the exchange of informa
tion. However, war with Germany was underway and the government was anxious to 
move quickly to protect and develop the technology of the seized company. The latter 
may also have been factored into the decision to site the research laboratory in a rather 
remote location. Treasury Department agents closely monitored the activities and 
communications of the research staff. German chemists, including even senior manag
ers believed to have close ties with their homeland, though not high security risks, were 
reassigned to the Easton laboratory. One such chemist was Harry Grimme), who had 
worked for Bayer at Leverkusen and came to Rensselaer in 1926 as general manager. He 
was appointed research section head in azo dyes at Easton. One of his first assignments 
was the preparation of a historical summary of the dye industry for his new masters. 
After his forced transfer to Easton was over, Grimmelleft the company in 1947 and 
founded Metro Dyestuffs in Coventry, Rhode Island, later incorporated into Hoechst 
Chemical Corporation. 7° Ferdinand Max, senior manager of General Aniline Works, 
was similarly reassigned to Easton in 1942 as director of vat dyes research. Max left the 
company in 1948 to join competitor Ciba States Limited that was planning to manu
facture vat dyes at Toms River, in Ocean County, New Jersey. Ano~er German chemist 
assigned to Easton was F. Reichel whose fianc~e lived in Germany. When Allied bomb
ing of German cities began, Reichel complained to his neighbours, who called in the 
FBI. Reichel was handcuffed in the Easton laboratory, carted off to Ellis Island and later 
to a special prison. 

Angermueller was replaced by DaVid E. Pierce, who in 1945 was appointed chief 
engineer for Linden, Rensselaer and Easton.The pre-war works manager Paul Strub in 
remained at Linden, probably because he was of SWiss origin. The only former German 
chemists allowed to remain at Linden were the few who were Jewish, were married to 
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Jewish women, or who had expressed strong anti-Nazi sentiments. They included 
Beller, who was moved to Linden in 1941. Some had bkn assigned to posts outside of 
Germany, including at Agfa-Ansco, by sympathetic managers at certain divisions.71 

In 1942, .the Linden research laboratory became known as the Grasselli Research 
Laboratory, to distinguish it from the Easton facility. From August 1942, the Grasselli 
laboratory included an Ansco division that undertook research into photographic 
materials. The constitutions of the important colour formers were quickly worked out 
with the aid of chemists at Easton. The outcome was production from 1942 of colour 
formers in what was known as Department 600, erected on the roof of building No. 48. 
In 1943, after 15 chemists were transferred to EastOn and four to manufacturing 
departments, the Grasselli Research Laboratory became the Process Development 
Department of what was now the General Aniline Works Division. 

By 1945, the Easton Central Research Laboratory employed 107 research workers, of 
whom 67 had PhDs, .or higher degrees, including in physics. Research and process 
development was carried out elsewhere by specialists that included 68 men with 
degrees in engineering and science. Research expenses had climbed from US$382,000 
in 1941 (of which US$13,000 was spent on basic research) to US$2,445,000 in 1944 
(US$1,582,000 on basic research). By the late 1940s, annual research expenditure 
exceeded US$5 million. The General Aniline Works Division manufactured dyestuffs 
and auxiliaries used in the dyeing processes, miscellaneous chemical products, includ
ing detergents, carbonyl irori powder, and resins; the Ansco Division manufactured 
photographic films, papers and chemicals, as well as cameras; and the Ozalid Division 
produced sensitized materials and machines for printing and developing. 

Easton pioneered automated methods for standardizing dyes with respect to shade, 
strength and brightness. Dr Isaac H. Godlove was senior physicist at the Easton labora
tory, which he joined in 1943 after working for the Munsell Color Company and Du 
Pont The colour research of Godlove and his colleagues Harry Hemmindinger and 
Hugh R. Davidson led to the development of the General Aniline Librascope in 1949. 
The Librascope represented breakthrough technology that enabled colour measure
ment and analysis in only a few minutes with a high degree of precision. the instru
ment would find practical applications in dye plants and textile mills where it resulted 
in objectivity in colour testing. 72 Godlove published many technical articles and was · 
recognized as a leader in the field of colour and its application to human psychology. 

The Early Post War Period 

During 1944 and 1945 production of dyestuffs at General Aniline was at record levels, 
and in the latter year was twice that achieved in 1941 •. The Linden plant was producing 
800 different dyes and 700 intermediates. Edwin Meier, the Swiss chemist who joined 
Grasselli in 1918, was head ofthe Sulfur Colors Department that also made surface-active 
chemicals. There were around 65 sulphur colours and an equal number of surface active 
and auxiliary chemicals employed in the textile industry. Novel surface-active products 
and allied detergents were bringing in greater profits than sulphur colours. New products 
included Nekal NS, a wetting agent for textile treatment, and Glim, a liquid for quick, 
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easy dishwashing, developed during the· war and introduced in 1946. Products 
manufactured for Ansco .in Department 600, incldded 6 colour formers, and 14 
sensitizing dyes. · 

The two dye-making plants employed almost 4000 people and produced at the rate 
of 75 million pounds of dyes and intermediates per year. Rensselaer was turning out 
1200 different dyes and 1000 dye intermediates.73 In 1945, Burpee announced that 
there was ample dye production capacity to meet the needs of the textile industry.· 
However, by the beginning of 1946, when monthly production of chemicals at Gras$elli 
was 5 million pounds, there was a large unfilled export demand for dyes. 

The monthly research letters provide a useful·glimpse of activities at Easton. Most 
work focused on exploiting the patent position held as a result of the 1940 agreement. 
'These patents deal, to a very large extent, with ~e chemistry of acetylene and for new 
methods of handling acetylene under pressure and at high temperatures. Under these 
patents,' it was recorded in December 1945, 'two products have been developed 
through the pilot plantstage: (1) Polectron ... and (2) Koresin .... Both of these prod-· 
ucts require the same general technique for handling acetylene under pressure.'74 

Research. had been hampered under the wartime conditions, but had subsequently 
been placed on a systematic footing,· particularly the polymerization involving methyl 
vinyl ether and other ethers. Studies into the role of peroxides as initiators in vinyl 
polymerization were also conducted and, as a result, the first polymerizations of vinyl 
pyrrolidone, obtained in five steps from acetylene, were carried out at Easton using 
hydrogen peroxide at 100°C. Information from Europe 'on new method for synthesis 
of acrylic acid esters .. . fits nicely with our work on the development of acetylene 
chemistry.' There was an interest in novel vat dyes.and dyes for nylon. More physicists 
had joined the staff at Easton, 'which enables fundamental research on properties of 
dyes, detergents, polymers.'75 On 1 October 1946, Hanford was replaced by Dr Arthur. 
L. Fox, who had joined Easton in 1942 from Du Pont to take on applications research. 
Assistant director of research was Warren F. Busse, previously section leader in physics 
at Easton. 

The Grasselli laboratory, or Process Development Department, at Linden had a staff 
. of 130, including 26 chemists and engineers and consisted of five sections: Vat Colors; 
Intermediates; Ansco; Process Engineering; and Analytical. One of the most ambitious 
and capable chemiSts in the department was Jesse L. Werner, who joined General 
Aniline as a research chemist after receiving his PhD from Columbia in 1938. He was 
group leader in the Vat Colors Section during 1942-6 and then section leader of the 
Intermediates Section~ He also served as technical librarian and would later head 
General Aniline. In May 1946, Hans Heer, who had undertaken research into alizarin 
dyes during the 1920s was appointed head of the Vat Color Department. 76 Nawiasky 
and colleagues developed wetting agents and Heliogen blue in the Process Develop
ment Department. 

To meet the tremendous growth in manufacturing operations an increased water 
supply was essential at Linden, particularly for cooling purposes. Until1945, the source 
was the adjacent Du Pont works. GeneraJ Aniline decided to draw directly from the 
waters of the Arthur Kill, that had on.e-third the salinity of sea water. A new pumping 

., 
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station was erected on bedrock below the Arthur Kill during 1945-46. The intake was 
located at a depth of24 feet below average tide level Jnd the low temperature provided 
good cooling efficiency. The flow ranged from an average of 5000 gallons/minute to 
9000 gaUons/minute.in the summer. A disadvantage of using this water source was the 
high concentration of chloride and dissolved solids. However, corrosion was less of a 
problem than buildup of scale in cooling equipment. As a result, the cooling equipment 
had to be oversiied and mechanically cleaned of scale about every two years. The use 
of once-through cooling water had another advantage for the Linden plant, but it came 
at .the expense of the environment. The wastewater effluents from production were 
combined with the spent cooling water in a common sewer and returned to the Arthur . 
Kill without any treatment. 77 . 

Some renumbering of the Linden buildings had taken place in 1946. Those engaged 
in dye and allied organic chemical production were designated numbers 1 to 99, 
administration buildings were numbered 100 to 199, and buildings that manufactured 
products other than dyes were numbered from 200 on. Two letters followed the 
numerals. The A, B, and C bloclcs, from south to north determined the first letter. Then 
the entire tract of buildings was divided into sections running frOm west to east, which 
determined the second letter. 

Reppe Acetylene Chemistry in America 

In May 1946, president Burpee announced that work had commenced on a new 
· US$1,250,000 building at Linden that would serve as a semi-works and pilot plant for 
the manufacture of chemicals from acetylene. This was the first unit of its kind in the 
USA. The. two-storey building, according to the numbering scheme, was No. 204 (or 
204AA, with the two letters added), located on a vacant area at the south of the A block. 
Some 640 piles supported the foundations. One of the two ~ngs was made available to 
the Process Development Department and the other to the New Products Develop
ment Department. 78 The building incorporated a reinforced explosion-proof stall for 
high-pressure acetylene experiments (Figure 3). The acetylene was produced from 
calcium carbide in a nearby building, because natural gas was then considered too 
expensive as a source. 

Acetylene-derived chemicals represented a major technology breakthrough for 
General Aniline and became an outstanding commercial success. The basic research for 
safely reacting the highly flammable gas with other chemicals at high pressures was 
done by J, Walter Reppe at I. G. Farben from the late 1920s.79 In England, ICI had 
undertaken similar work in the 1930s, but did not advance beyond a small-scale 
process. 80 General Aniline acquired the Reppe acetylene inventions in the last batch of 
850 patents received from I. G. Farben in 1940. The Easton laboratory developed 
syntheses for 30 products that showed potential commercial applications. 

The starting point for many of these products was the reaction of acetylene under 
pressure with formaldehyde to form butynediol. This was reduced to butenediol and 
then to butanedlol. During World War IT, Linden produced small quantities of two 
acetylene products for the military, Polectron and Koresin. Polectron was poly(vinyl. 
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carbazole), also made in Germany as Luvican. The Grasselli product was useful in elec
tronics, for insulation and where high operating temf,eratures were employed. It was 
similar to styrene but had improved heat resistance; mass polymerization gave almost 
clear gla5slike castings. However, for peacetime use it suffered from high cost, lack of · 
uniformity, poor colour and poor mechanical properties. Copolymers of vinyl carba
zole and styrerie were found to have good moulding properties. Koresin, also first 
developed in Germany, was a condensation product of acetylene and p-tert-butyl 
phenol, and was a veiy effective tackifier for GR-S synthetic rubber. John W. Copen
haver at Easton was one of the leading GAF experts in acetylene chemistry and with 
Maurice H. Bigelow, affiliated with the Plaskon Division, wrote the authoritative 
volume on the subject, following extensive investigations in post-war Germany.81 

The most important product arising out of the acetylene work at Grasselli was vinyl 
pyrrolidone, originally discovered by Reppe's group at Ludwigshafen (Figw:es 4 and 5). 
It was the monomer for poly( vinyl pyrrolidone), a white powder, soluble in both alco
hol and water, that served as a valuable blood plasma extender, made first in Germany 
in 1942 and during the early 1950s at Linden. It formed transparent films on glass, 
plastics and metals, and foUnd application in the formulation of cosmetiq, particularly 
hair sprays. The polymer known as Polydar, was manufactured at Linden until the 
1980s and the copolymer Gafquat 755 untill991. · 

The marketing of vinyl derivatives and polymers was taken over in 1952 by Jesse 
Werner, when he was appointed director of commercial development (a post he held 
untill959, when he was appointed vice president of the corporation). A US$6 million 
acetylene chemicals plant at Calvert City, Kentucky, came on stream in 1956. Linden's 
Hans Beller, who had earlier cooperated with Easton in acetylene products research, 
was project director during the construction phase and the first plant manager.82 The 
technology was difficult and there were two serious explosions in the early years. 
However, General.Artiline was the only producer in the USA, at least until the Dow
BASF process was introduced in 1958. The Calvert City plant lost money until1962, 
when the business became highly profitable, with gross profit margins in excess of 50 
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Figure 4 Scheme for Synthesis of Vinyl PyrroHdone from Acetylene. 
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FigureS Distillation ofVmyl Pyrrolidone in HiBb PressUR Preparatiom Laboratory, Easton,1952. Photograph 
by Russell C. Aikins, Urban Archives ofthe Samuel Paley L!'brary, Temple University, Philadelphia. (Every effort 
has been made to trace the c:unent copyright holder; the authors will be happy to make anangements with 

· whoever holds the copyright, should they come forward.) 

per cent on production costs beyond the breakeven volume.83 A seeond acetylene 
chemicals unit was built in TeXas City, Texas, in 1968 to fill the demand for the many 
new applications of the products, The acetylene was produced from petrochemical 
fractions. Elsewhere acetylene-based syntheses had been replaced mainly by those 
based on ethylene, also used in the production of an important Grasselli product, 
ethylene oxide. 

Detergents and Surfactants 

Another outcome of wartime work was the consumer-oriented liquid detergent Glim, 
made at Linden and marketed from 1946, though the company lacked the sales exper
tise and cash to enable growth of this product. Also, manufacture depended upon a 
process for synthesis of ingredients covered by a patent held by Rohm & Haas. In 1948, 

. General Aniline sold rights to B. T. Babbitt Inc. and from then on made the detergent 
base for the wholesale market. 

A more significant development at Linden in the 1940s was the production oflgepal 
non-ionic surfactants by the reaction of alkyl phenols with ethylene oxide. During 
1950-51, surfactant production was undertaken on a large scale at both Linden and · 
Rensselaer as part of a US$2 million project.84 In 1956, General Aniline drew up plans 
to produce at Linden on a larger ·scale the lgepals and the sulphated anionic derivatives 
called Alipals. This included manufacture of the ethylene oxide and alkyl phenols. A 
US$8 million surfactants plant was constructed in 1957, including an ethylene oxide 
unit, located at the western end of the site, based on the Scientific Design Co. process . 
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and rated at 60 million pounds per year capacity. It was also equipped to manufacture 
ethylene glycol for the anti-freeze and fibre market~' as well as diethylene glycol. The 
ethylene was delivered by pipeline from the nearby Bayway Refinery of Esso Standard 
Oil. A second surfactant unit was built ~e same year on part of the 55-acre Calvert City 
plant site. 85 Ethylene oxide products now covered Igepal, Emulphor, Peregal and Diaz
apan textile auxiliaries that included emulsifiers and a range of dispersing, wetting and 
cleaning agents. 

Decline in Business 

Corporate sales had reached a peak ofUS$73 million in 1944 with a net operating profit 
of US$3.5 million after taxes. During 1945-46, however, and despite growing demand 
for and output of chemicals, the corporate financial performance declined and there 
were indications of serious problems within the company. The General Aniline Works 
Division sales were 50-55 per cent of the corporate total but contributed 80-90 per cent 
of the total profit. In 1946 corporate sales slipped to US$63.5 million with net operating 
profit of US$2.7 million. It was only the elimination of excess profits taxes that saved 
the company from a disastrous financial performance. The profit shortfall was even 
more obvious when compared to General Aniline's three major competitors, whose 
1946 profits increased 40-45 per cent in one of the best years ever for US industry. It is 
instructive to consider how this situation arose, particularly as a result of the changes 
in ownership. 

Orie major problem was that the control of General Aniline by I. G. Farben during 
the 1928-41 period created inherent weaknesses. Things worked well when the parent 
company supplied a steady stream of patents, new products, intermediates, manufac
turing processes, machinery and executive and technical staff. When in 1942 this link 
was broken, General Aniline struggled to become an independent company. Setting up 
an effective research organization and hiring capable US managers to run the plants 
was a slow process because of the manpower shortage during World War IL In terms 
of production capabilities, the company always Jacked the raw material integration of 
its competitors and had to purchase large volume starting materials from them. By the 
mid-1940s the General Aniline plants were relatively inefficient and did not measure 
up to the best US chemical industry practices. A glaring example oflack of action was 
in handling of wastewater, where the Linden plant discharged untreated effluent to ihe 
Arthur Kill. General Aniline's competitor, American Cyanamid, at Bound Brook, New 
Jersey, had invested US$0.5 million in a multi-stage wastewater treatment plant in 1940 
to meet state standards. 86 

Another legacy of I. G. Farben that burdened General Aniline's costs was GDC, its 
exclusive selling agent whose stock was also seized by the government. GDC had a 
perpetual contract to sell all dyes and chemicals, charging General Aniline a 15 per 
cent commission. The sales commissions cost it US$6 million in 1946. GDC operated 
out of an· expensive nine-storey headquarters/warehouse building that it had erected 
in Manhattan before the war. 87 It scheduled plant production and totally controlled 
customer relations, disconnecting plant personnel. from important feedback. 

LINDEN-OPRA-014040 



History and Technology 211 

concerning the quality and performance of products. This separation also meant that 
when General Aniline sold its products directly to ~rs, it could not use the trade
mark names of GDC. The outcome was Antara Products, froiD 1951 known as 
Antara Chemicals.88 The government purchased GDC stock from the shareholders, 
mainly Halbach, in 1945, and in 1953 the Justice Department merged the company 
into General Aniline & Film Corporation. 89 By that time the acronym GAF was in 
general use, including on the railroad tank cars that shipped vinyl pyrrolidone. 

The second major problem facing General Aitiline was continued government 
control. Plans to privatize the company were stalled when lnterhandel, the Swiss 
successor to I. G. Chemie, sued the US government in 1948 to recover the stock. Inter
handel claimed the dividend/option agreement with I. G. Farben had been cancelled in 
1940 and that the USA had illegally seized the assets of an independent firm headquar
tered in a neutral country. The case would be argued in the US and international courts 
for years. During government ownership, General Aniline could not raise capital 
through a stock issue or use company stock for a merger to grow and diversify its busi
nesses. In 1945, General Aniline borrowed US$10 million from a group of banks and 
in 1947 secured a US$15 million insurance company loan from Metropolitan Life for 
capital expansion. In 1947, two major competitors, DuPont and American Cyanamid, 
raised US$125 million for their expansion plans. 

Government ownership also resulted in a weak top management. The president and 
directors positions were often filled according to political patronage and turnover was 
extremely high. During 1939-47 52 men served in directorship positions. Many of the 
top executives lacked chemical industry experience. Some had other businesses and 
worked only part time. The focus was on short-term operational performance; strategic 
planning to assure the success of General Aniline had a lower priority. Decisio~ making 
was paralyzed by executives who feared the loss of their jobs if, and whenever, the 
government sold the company. Between 1942 and 19Si, some 82 executives departed. 
As a result there was very little of the sort ofrisk-takingthatwould probably have enabled 
the company to grow at the same rate as its competitors. A good example of the lack of 
confidence happened after a chemist at Easton, V. Tulagin, invented a new dye System 
for colour photography. His boss, Dr Carl Barnes, viewed the discovery as superior to 
the Kodak system. Barnes presented details to the company president but it was rejected, 
since management could not believe that a chemist in the Easton laboratory could beat 
Kodak. Barnes quit General Aniline and would later become vice president of research 
at Food Machinery & Chemical Company (FMC Corporation). Acetyle11e specialist 
Copenhaver left Easton to join the chemical engineering firm W. M. Kellogg in 1949. 
Many other promising young scientists hired in.the early 1940s resigned a few years later 
when it became obvious that their inventions would not be commercialized.90 

Revival: A Chemicals Strategy 

The period of decline came to an end with the appointment of dynamic new manage
ment figures. First was Jack Frye, who in 1947, as president of Transcontinental and 
Western. Air (later TWA), was fired by Howard Hughes. Frye used his political. 

LINDEN-OPRA-014041 



212 R. ]. Baptista & A. S. Travis 

connections to land the top job at General Aniline, chairman of the board, in April 
1947. Burpee was re-elected president of the comP'any at that time, when General 
Aniline ~mployed 9500 people, including at the Ansco and Ozalid divisions; Although 
Frye had no chemical industry experience, he proved ~ be a very capable executive 
during his 8-year tenure. Sales and profits rebounded to record highs in 1948. A year 
later, Frye brought in John C. Fran.klin, also previously at Transcontinental and West
em, as vice president. They both left General Aniline in 1955. 

Demand for dyes was still growing. The Linden plant operated 24 hours a day, 7 days 
a week, with three shifts each day. In May 1949, it employed 2365 people and was the 
largest producer of vat dyes in the USA, which was now the main dye-manufacturing 
country in the world and would remain so uritil1970. 

Rensselaer also participated in the expansion of chemicals production. Rensselaer 
pioneered the manufacture of optical brighteners, as invented at I. G. Farben before the 

<--~ war, under the Blancophor trademark for the textile industry. Several ultraviolet 
absorbers were also produced under the trademark Uvinu1. These products, mainly 
benzophenone derivatives, protected plastics and coatings from deterioration by light. 

Frye, however, saw the main growth opportunities in chemicals other than dyes, 
where the integration advantages of Du Pont, National Aniline (Allied Chemical and 
Dye Corporation), and American Cyanamid, all manufacturers of primary intermedi
ates, could not be overcome. In keeping with this strategy, General Aniline in 1951 
borrowed a further US$10 million from Metropolitan Life. to fund capital expansion 
projects in acetylene chemicals and surfactants and the installation at Linden of 
electrochemical mercury cells for production of chlorine and caustic soda. 

General Aniline had significant requirements for chlorine and caustic soda in the 
manufacture of dyes, intermediates and chemicals at Linden and Rensselaer, in addi
tion to a strong merchant market in the northeast. A US$5 million unit came on streain 
in 1955 at Linden with a capacity of 50 tons of liquefied chlorine per day. The operation 
was very profitable and daily capacity of chlorine was increased tO 235 tons by 1963~ 91 

Further expansion was based on new BASF technology that was untested, at least in the 
· USA. It took until the end of the decade before the new unit came on stream, following 
extensive work by the Krebs firm of Paris, France. 

In 1955, General Aniline moved the director of the Central Research Laboratory, Dr 
Joseph W. Lang, to Linden. The purpose was to in;tprove communication with· the 
plants and the marketing office in New York during a period of rapid expansion. Dye . 
research was transferred from Easton to Linden and Rensselaer depending on the prod
ucts involved. Lang remained director of the Easton laboratory, where research in the 
fields of acetylene chemistry, surfactants and analytical methods continued.92 The 
research functions for the Ansco and Ozalid divisions had been moved to their respec
tive plant sites in Binghamton and Johnson City, New York, several years earlier. 

In the late 1950Harly 1960s p~riod, General Aniline increased its activity in the 
pigments market. 93 The growth of the pigments business Jed to the construction of a 
new unit for phthalocyanine manufacture at Linden in 1966.94 The main products 
were restricted to Heliogen blue and, by chlorination, green, despite earlier attempts at 
Easton to extend the colour range. At the close of 1964, General Aniline had about 550. 
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employees engaged in research and development; over 200 were chemists, physicists, 
and engin~ers holding 'more than one college degree!'· 

General Aniline is Privatized 

Government ownership probably made it easy for private firms to poach General 
. Aniline staff with promises of more lucrative financial packages. Phillip Kronowitt, 
who in 1947 had represented the US government on one of the last Field Intelligence. 
Agency, Technical (FIAT) investigations of German dyestuff manufacturing, and some 
other Grasselli chemical engineers and chemists, in addition to Max, left to join Ciba at 
Toms River at the end of the 1940s. In 1952, they were joined, as head of research and 
development, by organic chemist Philip Wehner, who had worked at Easton during. 
1942-45, and then at the University of Chicago, under an arrangement with the Atomic 
Energy Commission. In 1968 he was appointed president of Toms River Chemical 
Corporation. In 1953, thirteen General Aniline employees, unhappy with the poJitical 
appointees, including those from airlines and the entertainment world, left to join 
Ernest Halbach at Verona Chemical Company (recently purchased from General 
Aniline, following its earlier ownership by GDC) and establish VeJ:'ona Dyestuffs, a 
division of Verona Chemical. General Aniline filed suit against Halbach, claiming 
US$6.2 million in damages for U&e of confidential information and trade secrets 
acquired by former employees. 95 The suit was discontinued in 1954. 

After a two-decade legal battle over the ownership of General Aniline, the Justice 
Department reached an agreement with Interhandel in March 1963. The government 
therefore gave some credence to the claim that the ties to I. G. Farben were severed in 
1940. The stock was sold to the public in 1965 for US$328 million with Interhandel 
receiving US$122 million.96 

The financial performance in 1965 set a record, with sales of US$215.5 million (a 
12.1 per cent increase over 1964) and net income of US$13.2 million (a 23.1 per cent 

. increase over 1964). All four product lines, dyes, chemicals, photo, and reprographic 
products, showed good improvement In 1964, Werner had split General Aniline into 
two divisions, one covering dyestuffs and the other non-dye chemicals. The dye range 
of over one thousand individual dyes generated the highest ever levels of sales. New 
dyes were added for nylon, acrylic, and polyester synthetic fibres. ·The. GDC slogan 
'From Research to Reality' accompanied advertisements for novel dyes such as Gena
cron for Dacron polyester, and Genacryl for Acrilan. The surfactant line, consisting of 
a dozen chemical types and four hundred products, was expanded at both Linden and 
Calvert City, and the company became one of the largest producers in the USA. New 
formaldehye and methylamine units were built at Calvert City to support the growing 
acetylene chemicals business.97 • ' 

A Personal Impression 

In 1966 one of the authors. (RB) had a summer job at the Linden plant as a control 
chemist in the Vat Color Department. I twas a wonderful learning experience from the, 
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first day, with Dr John Taras, department head, demonstrating the dyeing of cotton 
with Indanthrene blue. The sprawling plant manufactured a huge range of dyes, inter
mediates and chemicals. A young chemist could see in practice virtually every type of 
chemical reaction: nitration, reduction, sulphonation, halogenation, caustic fusion, 
alkylation, ring closure, .etc. Both commodity and specialty chemicals were being 
produced with modern continuous processes and classical batch operations. The easy 
access to research chemists with years of experience, engineers, and a well stocked refer
ence library was very helpful in troubleshooting quality and yield problems in the 
manufacturing units. 

At this time, however, I saw that fundamental changes in the dye business were 
already underway. Intermediates from Europe could be imported at lower cost than 
manufacture at Linden, resulting in some capacity being shutdown. The company 
recognized that its surplus batch equipment, coupled with its vast know-how of 
organic synthesis, could be used for the contract manufacture of high value specialty 
chemicals. An agreement had been made in 1962 with Amchem Products, an agricul- · 
tural chemicals company in Ambler, Pennsylvania, to manufacture Amiben (3-amino-

2,5-dicblorobenzoic acid), a pre-emergent herbicide used to control weeds in soybean 
cultivation. In 1966 I observed its production in a surplus pilot plant and was informed 
the business was very profitable for General Aniline. Amiben was a skin irritant and 
some chemical operators developed serious body rashes working in the unit. Area 
ventilation was improved· and increased personal protective equipment was used. A · 
long-term supply agreement was later signed with what had become Rorer-Amchem 
and General Aniline built an Annben unit at its new Texas City, Texas, plant in 1968. 
Amchem purchased the unit for US$12 million in 1970 and gave General Aniline a 
long-term contract to operate it. The net gain for General Aniline was US$2.4 
million.98 

In 1968, Calvert City introduced new production units for vinyl ether copolymers 
and their derivatives, enabling increased sales of Gantrez copolymers used in deter
gents. These products were also made at Linden. In 1969 a mtiiti-million dollar expan
sion program began at Texas City, completed in 1971. The products included 
propargyl alcohol, 1,4-butynediol, and 1,4-butanediol. There was also growth in 

production of Polyclar, a polymer of vinyl pyrrolidone then made at Calvert City. 
Tetrahydrofuran, or THF, made from butanediol, was produced at Texas City and 
refined for the northeast market at Linden. GAF; now the world leader in acetylene 
chemistry and since privatization free to trade with successors to I. G. Farben, in 1975 
set up· a joint venture with Chemische Werke Hills AG at Marl, in the Ruhr district of 
West Germany, to manufacture butanediol and THF. In the USA, ISP Corporation, . 
successor to GAF, continued to produce butanediol until2000. 

Labour Relations 

After the war, General Aniline experienced difficult relations with its labour unions. 
In 1946 the Rensselaer plant was shutdown for several days when 800 production 
wor~rs walked out. The employees, members of the International Chemical 
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Workers UniOJl, protested a company appointment they believed violated the labour 
contract.99 A strike at Rensselaer in 1949 was settl~d when workers accepted a 3.6 
per cent pay increase, bringing their average wage to US$1.73 per hour.100 At the 
Linden plant in the same year, employee morale was lowered by plant manager 
Russell Baker's announcement of a layoff of 300 production and other employees 
because of slow sales. The plant employed 2365 at the time.101 Tensions increased 
further in 1950 when Linden plant management fired a worker who gave a false 
excuse for taking a day off. During a televised baseball game on that day, the worker 
was seen sitting in the stands by a manager watching television. The General Aniline 
Employees Organization, an independ~nt union, ordered its 2400 members to walk
out in protest at the firing.102 Workers at both plants struck frequently throughout 
the history of General Aniline to obtain higher pay, improved benefits and better · 
working conditions. 

Although the General Aniline dye plants did experience periods of good safety 
performance, with no lost workday injuries for two million man hours or more (for 
which in 1964 the corporation received the Lainmont du Pont Safety Award of the 
Manufacturing Chemists' Association), their overall safety performance was inferior 
to Du Pont, which set the standard for safety in the chemical industry. The Linden 
plant experienced several incidents in the 1958-79 period that resulted in the deaths 
of seven workers. The level of process engineering was below best practices of the 
chemical industry at the time and the safety programme was more reactive than 

. proactive. 

GAF Exits the Colorants Business 

The strategic direction of General Aniline took a significant turn in 1967, when 'the 
Ruberoid Company was acquired for about US$113 million. This major entry into the 
building materials market signalled a lower priority for the dyes business. The company 
further distanced itself from its heritage by changing its name from General Aniline & 
Film Corporation to GAF Corporation in 1968.These changes were led by Jesse 
Werner, appointed chief executive officer by Attorney General Robert Kennedy in 
1961. Werner was the first scientist to head General Aniline and in 1965 become 
president, and soon after chairman of the board, of the privatized corporation. 

In 1968, sales of colorants were averaging US$40 million annually and General 
Aniline was second only to Du Pont in this sector. US vat dye production in 1969 
exceeded 23,036 tons, of whiCh GAF was responsible for around one quarter. However, 
the Kennedy round of tariff negotiations concluded in 1967 had introduced cuts in 
duties on imported dyes and pigments. This took place at the rate of a 10 per cent cut 
each year over five years beginning in 1968. It slowed down, but did not altogether stop, 

· research into colorants for synthetic fibres, plastics, paper and printing inks, though 
General Aniline completely neglected fibre-reactive and heat transfer dyes. The former, 
introduced by I CI in 1956, soon threatened the market for vat dyes. In 1968, Edwin R. 
Cowherd, vice president of GAF, testified at a Congressional hearing on tariffs that 'The 

· cut in the tariffs that has already occurred as a result of the Kennedy Round, and the , 
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prospect of the cuts yet to come, have caused us to grF,atly accelerate the elimination of 
dyestuffs and pigments from ourline.'103 · 

The surfactant&, however, saw considerable expansion. Phosphate ester surfactant& 
had been manufactured at Linden from 1958. Around a decade later, Linden modified 
the manufacturing equipment with the intention of providing improved quality, 
lowering costs and increasing capacity. The new chlorine-caustic unit that had been 
dogged with teething problems began operation early in 1970. 

In 1970, Jesse Werner announced that 1969 consolidated net sales rose 6 per cent 
over the preceeding year to US$606,254,000. Chemicals represented 26.9 per cent of 
the total. However the rate of sales growth had fallen due to intense competition. There 
were extraordinary write-off's primarily as a result of the scheduled closing of two oper
ating facilities, one a dyestuffs intermediate unit at Linden. Competition had reduced 
sales and profitability of dyestuffs.1 04 Growing textile imports slowed demand for dyes 
in the USA. These factors lowered selling prices and profits for the US producers. In 
1973, the Justice Department charged the major producers, including GAF, with price 
fixing, which resulted in US$15 million in fines. 105 

All US dye makers had cut research expenditures because of rapidly declining prof
its. During the period 1961-80, non-US companies were issued 700 US patents in the 
new disperse dye class compared to only 292 issued to US companies.106 GAF obtained 
its last disperse dye patent in 1970. After 30 years of discoveries·in all fields of chemistry, 
the Central Research Laboratory in Easton was closed in 1972. Research and other 
corporate functions were then consolidated in the Wayne, New Jersey, complex that 
GAP purchased from Uniroyal Corporation in 1969; 

New environmental regulations, introduced from 1970, forced GAP to make major 
wastewater treatment and air pollution control investments at Linden and Rensselaer. 
By 1977 the company had borrowed US$14 million for these projects, with US$10 
million allocated to Linden primarily for a new biological, or activated sludge, waste
water treatment plant, located at the east of the plant, close to the Arthur Kill.107 

In mid-1977, GAP annoi.m.ced plans to withdraw from the dye business altogether. 
In January 1978, the company came to an agreement in principle to sell the Rensselaer 
plant to the newly formed Rensselaer Color Corporation.108 Just before the deal was 
closed, Rensselaer Color made a forward looking presentation to Rensselaer plant 
employees on a Friday. But when employees came to work the following Monday, they 
were surprised to learn that BASF had put the winning bid together over the week
end. 109 The sale was finalized on 31 March 1978 and involved approximately US$21.2 
million in cash for inventory and accounts receivable and a US$2.5 million note. GAF 
retained responsibility for debt service on US$3.1 million in pollution control bonds. 
BASF assumed certain other pollution control obligations. The sale included the build
ings, equipment and GAP patents.110 It represented the beginning of a Consolidation 
phase of the market. 

The Linden plant had already started to shrink in 1972 with the spin-off of the chlo
rine-caustic soda operation to Linden Chlorine Products, or LCP Inc., headed by 
Christian Hansen, a former GAF executive. In 1978, all GAF production ceased except 
for some photographic dyes and surfactant&, but these lines were eventually shut down. 
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or sold to other companies. The surfactant business, that represented some 90 per cent 
of remaining GAF Linden production (the rest was l'efining of tetrahydrofuran, and 
production of Gafquat copolymers for detergents), was sold to RhOne-Poulenc 
Specialty Chemicals in 1990. The Linden site was operated for RhOne-Poulenc prod~ 
ucts until April 1991 and was then shut down. In 1989, Samuel J, Heyman, CEO ofGAF 
Corporation since 1983, engineered a leveraged buyout and GAF became a private 
concern. In 1991 it became the publicly owned ISP (International Specialty Products) 
Corporation. GAF was spun off as a roofing material specialist. . 

In the mid-l980s, the New Jersey Hazardous Facilities Siting Commission tried to 
site a hazardous waste incinerator in New Jersey. After the Commission rejected 
several proposed locations, GAF recommended the hazardous waste incinerator be 
located at its near-dormant 145-acre Linden site. It offered to build the US$80 
million, 65,000 tons a year incinerator, which was claimed to have a combustion effi
ciency of 99.99 per cent.lll Neighbourhood opposition to the incinerator plan was 
vociferous. Residents of the Tremley Point area, living in the homes originally built 
after World War I by the Grasselli Chemical Company, were especially concerned 
with health impacts. The residents were now better educated, represented new ethnic 
and racial groups and were no longer dependent on the nearby chemical industries 
for their livelihoods. GAF and its successor company ISP Corporation, latterly 
through ISP-Environmental Services, fought for 12 years but failed to obtain the 
permit for the hazardous waste incinerator. In 2001, the Hazardous Waste Facilities 
Siting Commission concluded that New Jersey did not need an incinerator after all. 
The closure of many chemical plants in the state had significantly reduced the genera
tion of hazardous waste. 112 

In 1989, GAF signed an Administrative Consent Order with the New Jersey Depart
ment of Environmental Protection to fund a US$7.5 million study of the pollution 
problems at the site.113 New Jersey alleged the company violated the Water Pollution 
Control Act and the Spill Compensation and Control Act by poor manufacturing 
practices over many years. GAF said it operated in accordance with applicable laws ·at 
the time. 

Twenty-two old General Aniline buildings remained empty at the site for years. 
The last three were demolished with explosive charges in 2003.114 The ISP remedial 
action plan included a steel barrier, 18-20 feet deep, in the ground to control shal· . 
low groundwater. Deep wells were installed to prevent off-site migration of pollu
tion and the site has been capped with fill material.115 After spending US$3 7 million 
on the cleanup, ISP hopes the site can be redeveloped as a distribution center. The 
chlorine-caustic soda operation was based on old mercury cell technology, which 
resulted in heavy pollution of soil, groundwater and a nearby creek with mercury. 
LCP went bankrupt and its site is scheduled to be remediated under the Superfund 
scheme. 

BASF shutdown the Rensselaer plant in 2000 and moved dye production to Mexico 
and Germany. After 118 years of continuous operation; apart from a few months in 
1915, the plant whose dyes had coloured Windex glass cleaner blue, fiberglass insula
tion pink and telephone pages yellow was gone. 
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Conclusion 
lo 

When the Grasselli Chemical Company began the manufacture of synthetic dyes in 
1915, it was to satisfy the strategic and consumer needs of a world at war. There was no 
time for analysis or assessment of technologies and even less for understanding the 
underlying chemistry. This brought profits at first but problems once the war was over, 
as demand and prices collapsed German firms had been the leaders in this business 
and during the 1920s provided the answers to survival capabilities, based on markets 
and technologies, as well as mutual needs. I. G. Farben enabled the General Aniline 
Works, later General Aniline & Film, to become a major manufacturer of synthetic dyes 
in the USA, and certainly the leader in vat dyes, and a force to be reckoned with in azo 
and sulphur dyes, as well as in surfactants. Then, under the ownership of the US 
government, research focused on new strategic requirements, particularly involving 
high-pressure acetylene (Reppe) chemistry. A whole new area for diversification 
became available. Despite two major changes of ownership, the German conglomerate, 
that withheld knowledge, and the US government, with its political appointees, 
General Aniline managed to develop novel products and make them available in the 

·largest consumer and industrial market in the world. 
It was not so much the transfer of German technology that made this possible, but, 

as historians Peter. Morris and Raymond Stokes have observed, the availability of 
details of German inventions.116 General Aniline had an initial advantage over other 
us firms, that had to rely on post-war Allied investigators, because of the 1940 patent 
agreement with I. G. Farben. Even then the path from patents to products was not 
smooth, though the research sometimes afforded unexpected but profitable outcomes. 
A good example is in a 1945 report by Easton's research leader Hanford on one aspect 
of acetylene chemistry, the polymerization of vinyl ethers: 'We suspected and subse
quently found that the reaction did not proceed by the mechanism given in the patent. 
We also found that the reaction had much wider application than is covered by the 
patent. '117 This is why the outcome of this and similar episodes, both before and after 
1942, can best be understood through technical detail, thereby contributing to the story 
of the fate of I, G. Farben chemistry in the USA and, as Peter Hayes has described it, 
'toward recovering particular states of the art at given moments.'118 

The Linden and Rensselaer plants we.re both closely associated with dyestuffs, and 
·until the late 1960s they were generally successful in that sector. The subsequent rapid 
loss in market share arose from several factors and not just the reduction in tariffs. 
They included the facts that: there was a shift towards building materials in 1967, 
following the acquisition of Ruberoid (sometimes referred to as a merger); research 
spending was cut, whkh hampered the development of new dyes needed by the textile 
industry; and environmental control investments were mandated by the new EPA 
regulations. Then of course there was the prospect of greater profits to be had from 
quite different markets, often satisfied by diversification based on what had originally 
been I. G. Farben inventions. 

Today GAF is a major manufacturer of roofing materials that sees its long heritage 
in Ruberoid, founded in the 1880s. ISP, owner of the vacant site at Linden, is a major. 
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international manufacturer of specialty chemicals, including of surfactants and prod
ucts that arose from research into acetylene che~try and special-purpose iron 
powders. In many ways this represents the chemical legacy of I. G. Farben in the 
USA. 
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.1. 

CERTIFICATION 

GAF corporation incorporated in Delaware on April 26, 1929, 
as American I.G. Chemical Corporation. To the best of our 
information, knowledge and belief, American I.G. Chemical 
Corporation was owned by I.G. Farbenindustrie A.G.; a German 
Company. The u.s. company's name was changed in 1939 to 
General Aniline & Film. Corporation. 

2. In 1942, the United States Treasury Department seized. 98% of 
the stock of General Aniline & Film Corporation, pursuant to 
wartime legislation, and assumed control over company 
management. and operations. 

3. In 1965, the United States Government relinquished control 
over the General Aniline & Film Corporation and its stock 
was sold in a public offering. 

4. On April 24, 1968, General Aniline & Film Corporation. 
changed its name to GAF corporation. 

5. On July 1, 1986, GAF Chemicals Corp9ration was incorporated 
in Delaware, and all of the assets of the former Chemicals 
Division of GAF corporation were transferred to GAF 
Chemicals corporation. 

I certify that the information furnished herein is true~ 

Date: May 1, 1989 Signed:r-~~~--~~~~~ Name: 
Title: 
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GAF Corporation History 

Company History: 

The GAF Corporation of the late 1990s essentially consists of its GAF Materials Corporation subsidiary, the largest manufacturer of residential and commercial roofing products in the United States. GAF Chemicals Corporation, a maker of specialty chemicals, was the company's other major subsidiary, until it was taken public in 1991 as International Specialty Products, Inc. (ISP)·, with GAF retaining an 80 percent stake. ISP was subsequently distributed to GAF shareholders in 1997, leaving GAF with no interest in its former subsidiary. GAF's rich history covers more than 150 years and includes separate ownership by German chemical giants Frederick Bayer & Company and I. G. Farben; seizures of the company by the U.S. government during World War I and World War II; a 23-year period of control by the U.S. government starting in 1942; sale to the public in 1965 in one of the largest competitive auctions in Wall Street history; a 1983 proxy takeover led by Samuel J. Heyman; being taken private in 1989; and the · 1990s spinoff of the specialty chemicals operations. Heyman still owns most of GAF Corporation and remains the company chairman. 

Bayer and I.G. Farben Roots 

GAF had auspicious beginnings. The company was founded in April 1929, as an American arm of the enormous German chemicals trust, I. G. Farben-industrie. Known throughout the world as I. G. Dyes, the German corporation was involved in most areas of the worldwide chemicals industrY, pressing forward with massive investments in research. In 1929 I. G. Dyes was classed as the largest industrial corporation in Europe. Six executives fromi.G. Dyes joined with a handful of prominent American businessmen&mdash-ong them Edsel Ford, president of the Ford Motor Company; Walter Teagle, president of the Standard Oil Company of New Jersey; Charles Mitchell, chairman of the National City Bank; and Paul Warburg, chairman of the Industrial Acceptance Bank&mdash0 form the board of directors of the American I. G. Chemical Corporation. 

For its plant facilities, the new corporation acquired substantial interests in Agfa-Ansco Corporation of upstate New York and General Aniline Works, Inc., which operated in New York and New Jersey. AgfaAnsco's roots dated to a photographic supply business, the Edward Anthony Company, set up in New York City in 1842. During the Civil War, Matthew Brady used supplies from Edward Anthony to capture his famous photographs. In the early 20th century, Agfa-Ansco ranked second to Kodak in U.S. production of photographic materials and film. 



General Aniline Works, formerly the Grasselli Chemical Company, had established itself as a major manufacturer ofsynthetic organic chemicals and dyestuffs since its founding in Rensselaer, New York, in 1882 as Hudson River Aniline Color Works Company. Hudson River was later acquired by the leading German chemical firm of the late 19th century, Frederick Bayer & Company, which renamed it the Bayer Company in 1913. This company made the first Bayer aspirin sold in the United States in 1905. The Bayer Company was seized by the U.S. government during World War I because of its German ownership and was sold at auction to Sterling Products in 1918. Sterling subsequently sold Bayer's chemical business to the Grasselli Chemical Company. After I.G. Farben acquired Grasselli in 1928, Farben changed Grasselli's name to General Aniline Works, Inc. 

The plans for American I. G. were to provide competition to other American chemicals firms andto exploit the patents of I. G. Dyes in the new American market, which it did over the next decade. lnitially,,the company:s trump card was its process for the hydrogenation of coal, which produced gasoline as a byproduct; this largely accounted for the initial interest that the presidents of Ford and Standard Oil had in the new corporation. Other products that were developed and distributed by American I. G. included dyestuffs; pharmaceuticals; solvents; lacquers; photographic products and films; synthetic silk and other fabrics; a range of nitrogen products, including chemical fertilizers; and an array of other organic and inorganic chemicals. 

In 1939 the company changed its name to the General Aniline and Film Corporation, after having acquired all of General Aniline Works and merged with Agfa-Ansco, of whose stock it owned 81 percent. By that time it had received approximately 3,900 patents for its vast stock of chemical formulations. 

From the beginning, General Aniline was designed to be largely controlled by and dependent upon German direction and research. Almost all of its research took place in Germany, and chemical intermediates were manufactured in that country and sent to U.S. plants only for final preparation. The company's consistent success was earned through a steady performance in the fields of dyes, chemicals, and photographic products. In fact, General Aniline was the leading U.S. manufacturer of dyestuffs until duPont caught up in the late 1930s. An acquisition that had an impact on the company's future was that of the Ozalid Corporation, a· producer of copying equipment, in 1940. 

Seizure During World War II 

General Aniline and Film survived some early criticisms of its very existence by Americans who questioned the prudence of such a large German concern operating in the United States. The company's record was legitimate, but the direct participation in its management by German citizens had raised some cautious eyebrows on Wall Street and in Washington. Soon after it became apparent that the United States would be an active participant in World War II, General Aniline was seized by the U.S. government in February 1942, under the Trading with the Enemy Act. It was the largest asset taken over by the United States in World War II. 

This move developed into a longstanding legal dispute between the U.S. government and I. G. Chemie, a Swiss holding company that was the majority stockholder of General Aniline. Prior to 1940 I. G. Chemie had been a branch of I. G. Dyes, but the company contended that it broke· all relations with Germany· during that year, becoming an independent corporation called lnterhandel. The U.S. view was that I. G. Chemie remained a front for I. G. Dyes, despite its claims to the contrary. An out-of-court settlement between the Justice Department and lnterhandel was finally reached over 20 years later--General Aniline would be sold to the public, and proceeds from the sale would be split 60 percenU40 percent, with the United States receiving the majority share. · 

Period of U.S. Government Control, 1942--65 

Between 1942 and 1965, General Aniline was managed by government-appointed directors. It was a turbulent, minimally profitable time for the company. All told, during this period the company had seven 
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different chief executives and over 80 directors. In several regards the government's hands were tied, preventing it from acting as freely and spont~neously as most managers could during this period. The rapid turnover of directors in itself. created a barrier to long-term planning. The directors were excessively cautious, in most cases focusing on immediate rather than long-term results, never knowing when the company would be sold to the public. The pending lawsuit with lnterhandel created an atmosphere resistant to risk-taking, as each potential move by General Aniline was accompanied by threats of further legal action by lnterhandel. For instance, one injunction, obtained by lnterhandel in 1957 in order to prevent dilution of General Aniline's equity, prohibited the company from issuing its shares for acquisitions . or from entering the equity and capital markets for money with which to expand. As board president Jack Frye stated in 1953, "One of the problems of this company is that, due to its ownership situation, the management. the boards of directors, and all concerned are extremely cautious about making ·expenditures. In trying to avoid mistakes, they actually move more slowly than do their competitors." 

Because of these restrictions, General Aniline's growth was stagnant compared to competitors in the same industries. In film and photographic equipment, the company competed chiefly with Kodak, in chemicals with du Pont, and in copying equipment with Xerox. All these firms, indeed each of the industries in question, experienced unprecedented growth and diversification through the postwar period and into the 1970s. 

In spite of its cautious management and modest overall growth, General Aniline did achieve some significant successes in the 20 years after the government takeover. One bright spot was the work of the brilliant chemical engineer,· Dr. Jesse Werner, who led the task of replicating the formulas of all the important compounds that were formerly produced at the parent company in Germany. A central research laboratory for the dyes and chemicals divisions was set up in Easton, Pennsylvania, in 1942, employing 400 chemists. Management was more venturesome in this area than in others and spent a good deal of money on product and market research and on the development of chemicals. These divisions produced an array of successful innovations including a chlorinecaustic plant set up in New Jersey in 1956, and the · company's pioneering efforts in the field of'synthetic detergents. The most important technical triumph was General Aniline's success with acetylene derivatives, a fledgling branch of chemistry in which the company's progress far surpassed its competitors'. 

In the 1920s an I.G. Dyes chemist, Julius Walter Reppe, found a way of handling acetylene under pressure without explosion, something that was previously thought by chemists to be impossible. Repp~'s patented processes were found in.General Aniline's American vaults in 1940 and were used as a basis for research by the chemists in Easton. Some of the earliest marketable uses of acetylene-based chemicals were the PVP (polyvinylpyrrolidone) family of products, which use a white powder that is the product of the pressurized combination of acetylene and formaldehyde; some of its uses are as a blood volume expander,·suspending agent, tablet binder, and a fungicide, as well as a component in cosmetics, photographic chemicals, ink, paints, adhesives, detergents, and glass. 

As of 1962, General Aniline remained the sole producer of the immensely profitable acetylene derivatives in the United States. The commercial success of acetylene products can be largely attributed to Dr. Jesse Werner, who had risen through the technical ranks of the company in the 1940s, and who was named director of commercial development in 1952, charged with the responsibility of exploiting the chemists' discoveries. He implemented large-scale plans for the growing industrial uses of acetylene compounds and eventually became company president in 1962, the first chief executive of General Aniline to have worked his way up from the laboratory. 

Although a large amount of money was poured into chemicals and dyestuffs research, the photography and copying equipment divisions were relatively neglected. Two discoveries by researchers in the Agfa~ Ansco labs would have had a large impact on the industry, had they only received attention and funds for marketing. In the mid-1940s, a chemist named Vsevolod Tulagin invented a new dye system for color photography. His scientific peers believed it was better than what was on the market, but the business managers had little confidence that they could have a product that was of higher quality than Kodak's offerings. Then in 1951--52, Ansco developed a color movie film that was far more realistic than the 
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super-real colors being viewed on movie screens at the time. In addition, the Ansco film could be developed within ten hours, on location, which was unheard of in the industry. Again, the circumspect General Aniline board refused to allocate the funds for an Anscofilm plant that would make production feasible. · 

The Ozalid division, which produced copying equipment, suffered from a similar lack of support. Its development of small office copiers and all-purpose copiers was sluggish in a booming industry, and its marketing organization was under-equipped with money and personnel. In addition, Ozalid's management was even more erratic than that of parent General Aniline; between 1957 and 1963 Ozalid had eight chief executives. 

Despite all the shortcomings with Ansco and Ozalid, each maintained steady profit levels through the 1960s; the industries in which they competed were expanding rapidly, so even with decreased percentage market shares, Ozalid and Ansc;o could remain profitable. Ansco's concentration during this period shifted from the amateur photographic market to the commercial market, and the subsidiary handled substantial government contracts as well. As a point of interest, the camera used by the astronaut John Glenn was a modified Ansco Autoset. Ozalid's chief market share was in the engineering field; its process involving the use of diazo-sensitized paper to produce an image upon exposure to ammonia was one of the best and cheapest at the time and achieved great success in the reproduction of engineering drawings. 

Sale to the Public in 1965 

A benchmark in General Aniline's history came on March 9, 1965, when the 23-year control by the'U.S. government ended with the biggest sale of stock by competitive bidding in Wall Street history. Dr. Werner, who had been appointed president and chief executive officer of General Aniline in 1962 and was voted chairman of the board on October 5, 1964, stood at the helm of the company as it entered this period of rebirth. He consolidated the company into two divisions: dyestuffs and chemicals, and photography and reproduction. In the 23 years since the U.S. seizure of General Aniline, its research program had earned almost 2,000 patents, and optimism for the company's future ran high. 

Unfortunately, General Aniline was actually entering a new 20-year era of questionable management, (luring which Werner ran through a diverse roster of managers, products, and industries, which never quite panned out as his plans predicted. By the end of this period, in 1981, the firm's shares were selling for less than one-third of their 1965 offering price, and the company placed 1,004th out of 1,023 in the profitability rankings in Forbes magazine. Back in 1966, Werner planned to focus on growth in the company's four existing fields, because, as he said, "We have too many product lines, too much diversity for our size." · 

Expansion into Roofing in 1967 with Ruberoid 

General Aniline's only significant acquisition during Werner's tenure was the 1967 purchase of Ruberoid Corporation, which added roofing and -related products to the company's lines. This forerunner of the GAF Materials Corporation subsidiary was founded in 1886 in Bound Brook, New Jersey, as the Standard Paint Company. The year of its founding, Standard Paint introduced RUBEROID, the first ready-to-lay asphalt roofing material, which was developed by company chemist, William Griscom. This product, which achieved mass-market status over the next two decades, revolutionized the roofing industry because of its rubberlike quality and its distribution in convenient rolls. In 1898 the RUBEROID product was enhanced when Standard Paint began to embed artificially colored ceramic granules in it, improving the product's durability, fire resistance, and attractiveness. 

In 1921 Standard Paint recognized the importance of its flagship product by adopting a new name, The Ruberoid Company. Ruberoid subsequently enhanced its position as a leader in the roofing industry when it introduced Tite-On Shingles in 1933. These were the first interlocking roofing shingles in the 



• 
country and were much better able to withstand severe weather conditions than previously available shingles. In 1967, the year of its acquisition by General Aniline, the company introduced its Timberline Series laminated shingles, which improved the appearance of roofs and quickly became·the top-selling laminated product on the market. 

Struggling Through the Early 1980s 

Meanwhile, the general trend between 1962 and 1982 was that research, development, and marketing outlays consistently fell short of what would have been necessary to forge market leaders for the newly named GAF Corporation (the acronym-derived name was officially adopted in April1968). The photographic and copying business serves as a case study. This division offered a product line that was .much narrower than its competitors', including no color film for its offset printers; its annual research and development expenditures averaged one percent of revenue from the division. A GAF customer observed in 1979 that "GAF's salesmen are very good, but there are just not enough of them." 

Obviously, GAF must have experienced some positive feedback for its efforts or the company would not exist today. Werner's record also showed enough merit to withstand the pressures of a 1971 proxy fight, which was led by a family of stockholders who claimed he had "grossly mismanaged" the company during his career. Much of the company's profitability was the result of successes in the chemicals division, where there was consistent progress in production and sales of acetylene derivatives, surfactants (detergents), engineering thermoplastics, and mineral granules used for roofing shingles. Surfactants and acetylene products were sold worldwide to the pharmaceuticals, cosmetics, plastics, automotive, agricultural, textiles, oil and gas, paints; and paper production industries. GAF was one of only two worldwide producers of butanediol, itself an acetylene derivative, which was in turn used in the formulation of thermoplastic polyester compounds which had an enormous range of uses in the automotive, electrical/electronics, appliances, and other industries. The company also produced iron powders for the aerospace and electronics industries, products which were developed during the Werner years. · 

Heyman Takes Over in 1983 Proxy Fight 

In 1978 Dr. Werner sold the consumer photo and processing operations, as well as the dyes and pigments interests, because of continued poor showings. This was the beginning of a massive five-year divestment program which, by the end of 1982, left GAF with only its two strongest lines, chemicals and building materials, as well as the New York City classipal radio station WNCN, which the company had purchased· for $22 million in June 1976 and which operated as a subsidiary, GAF Broadcasting Co. All in all, over half of GAF's assets were shed during this period. Werner had seemingly played an his cards, but just when the trimmed-down company's future again began to look bright, another proxy fight hit GAF, this one much more bitter and hard-fought than that of 1971. After a two-year battle, Werner lost out to an aggressive stockholder named Samuel J. Heyman, a real estate brokerage owner who had no previous corporate management experience.· 

Heyman assumed the directorship of GAF on December 14, 1983, with promises to trim all but the most profitabfe operations, including initial plans to liquidate the chemicals division. After thoroughly examining all of the company's records, however, he saw great potential for growth in building supplies and chemicals. He first eliminated some management positions, slashed operating expenses by 23 percent in his first nine months, and moved the company's headquarters from Manhattan to quiet Wayne, New Jersey. To instill a better sense of teamwork at the company, he decentralized management. Werner had called virtually all the $hots himself, but Heyman wanted to spread decision-making responsibilities among regional and divisional managers. 

The first 20 months of Heyman's leadership brought remarkable success to GAF, based primarily on costcutting and effective management rather than on the expansion of lines of business. Still, under Heyman 
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capital expenditures and research and development outlays were far greater than they had been in the Werner years . 

In September 1985 Heyman stated, "We have no plans to take over other companies, but we are looking at the possible acquisition of businesses that would complement our existing chemical lines." Over the following 18 months, however, GAF attempted hostile takeovers of engineering plastics and specialty chemicals concerns, Union-Carbide Corporation .and Borg-Warner, and of a construction and industrial gas firm, CBIIndustries. All three takeovers were ultimately thwarted, butthe first two netted huge · amounts of cash for G:AF through the company's sale of its stock shares in the targeted firms. GAF's shares in Union-Carbide brought in close to $250 million, and the stock in Borg-Warner, purchased by eventual Borg-Warner buyer Merrill lynch, earned $206 million for GAF. GAF's shares in CBI netted a smaller but still significant $7 million. 

Typical of the new management's approach to business, Heyman steered much of these cash surpluses back into research for the building supplies and chemicals divisions. GAF sold its engineering plastics business in 1986 but remained one of only two producers of butanediol, which achieved steady increases in demand during this period. In 1988 GAF acquired Sutton laboratories, a leading manufacturer of cosmetic preservatives. 

The building materials division.had been the market leader in residential roofing since the 1970s, and in the 1980s the division made major strides in the commercial roofing market. Even during the homebuilding lag of the early 1980s, GAF Materials Corporation was earning steady profits; then, business boomed in new home roofing, and grew even faster in premium re-roofing products designed to upgrade the appearance and value of homes. GAF led the trend toward fiberglass as well as simulated woodshake roofing products. 

The 1980s culminated for GAF with the company being taken private in 1989 through a $1.4 billion highly leveraged buyout led by Heyman and 75 other members of management; only $43 million in cash was put up as part of the deal. At the time of the buyout GAF's operating subsidiaries were GAF Chemicals Corporation, GAF Materials Corporation (GAFMC), and GAF Broadcasting Co., Inc. 

Transformation in the 1990s 

GAF Corporation had been through innumerable changes in its long history, but the events of the 1990s altered the company like no others. By the late 1990s the company had spun off its specialty chemicals division, which had been the company's mainstay through most of its history, and was exclusively manufacturing roofing products. This transformation began in 1991 when Heyman engineered an initial public offering·of GAF Chemicals, newly named International Specialty Products, Inc. (ISP). Heyman used the $285 million generated from the offering to pay down company debt, which was still high as the result of the 1989 leveraged buyout. Over the next few years, however, ISP fell on hard times, as competitors moved in to challenge the company's dominance of certain key sectors. For example, Arco Chemical built a new plant to manufacture butanediol, ISP's mainstay raw material, and was able to offer ·prices lower than ISP's for products made from the chemical. likewise, in 1992 BASF began operation of a new plant in louisiana to make hair-care specialty chemicals; its modern machinery was more efficient than ISP's outmoded equipment, leading to competitive advantages in terms of time-to-market ISP's operating income fell almost 47 percent from 1991 to 1993, while revenues decreased four percent during the same period. By late 1994 ISP's stock had fallen almost 50 percent since the I PO. 

Meanwhile, the staid GAFMC was quietly and steadily growing through a series of strategic acquisitions that enabled the company to offer complete roofing systems in both the residential and commercial markets. GAFMC purchased Cobra Ventilation Products, a maker of premier attic ventilation products, in 1992; International Permalite, a manufacturer of low thermal roofing insulation products, in 1994; U.S. lntec, a producer of an extensive line of commercial roofing products, in 1995; and leatherback Industries, a supplier of roofing felts and construction papers for the residential market, in 1997. 



• 
Continuing to maintain its top position in the U.S. roofing materials industry, GAFMC's sales grew to more than $850 million by 1996, a more than 50 percent increase over the $559 million of 1993 . 

In March 1996 GAF sold the sole radio station owned by GAF Broadcasting--by that time known as · WAXQ&mdash0 the Entercorn radio group for $90 million. The more significant divestment, however, came in January of the following year when GAF Corporation's remaining stake in ISP was distributed to GAF shareholders, severing the last direct connection between GAF and ISP, although Heyman remained ISP chairman. By this time, ISP had been turned around through a renewed commitment to research and development and through an aggressive program of overseas expansion, including the opening of new plants in Europe in 1993 and in the Far East in 1995. Revenues surpassed $700 million for the first time in 1996, while operating income increased 12 consecutive quarters on a year-to-year basis starting in 1994. 

GAF Corporation neared the new millennium exclusively as a roofing supplies company but as the leader in its sole industry. Although representing only a fraction of the rich history of GAF Corporation, GAF Materials Corporation was the top company in its field, was growing rapidly, and continued to proudly carry the GAF name. 

Principal Subsidiaries: G-1 Holdings Inc.; G Industries Corporation; GAF Building Materials Corporation; Building Materials Corporation of America. 

Further Re$ding: 

• Briggs, Jean A, "'I Like It Here,"' Forbes, March 15, 1982, p. 35. 
• Carey, David, "Sam's Math," Financial World, April19, 1988, p. 26. . 
• Drew, Christopher, "Ruling Could Jeopardize Class-ACtion Settlements," New York Times, June 27, 1997, pp. D1, D15. 
• "Duel's End: Heyman Finally Wins GAF," Fortune, January 9, 1984, p. 7. 
• Frank, Allan Dodds, "Shark Bait?" Forbes, November 18, 1985, p. 114. · 
• Gannes, Stuart, "The Proxy Fighter Who's Turning Around GAF," Fortune, February 4, 1985, p. 84. 
• Hager, Bruce, "Now Comes Sam Heyman, Global Industrialist," Business Week, July 15, 1991, pp. 110--11. 
• Jaffe, Thomas, 'Will Sam Play It Again?," Forbes, May 4, 1987, p. 182. 
• Kiesche, Elizabeth S., "GAF's Chemicals Go Public--As ISP," Chemical Week, September 18, 1991' pp. 22--23. . . • -----, "ISP Redoubles Eff_orts and Rethinks Expectations," Chemical Week, November 10, 1993, p. 78. 
• "The Man WhO Came to Stay," Forbes, February 14, 1983, p. 14. 
• . Moukheiber, Zina, "The Rise and Fall of Sam Heyman," Forbes, October 24, 1994, pp. 42--43. 
• Ramirez, Anthony, "Restless GAF Is on the Prowl," Fortune, February 3, 1986, p. 32. • Teitelman. Robert, "Looks Who's Getting Rich on GAF," Financial World, January 12, 1988, p. 11. 

Source: International Directory of Company Histories, Vol. 22. St. James Press, 1998. 
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Executive Summary 
The LCP Chemicals, Inc. Superfund Site (LCP site) Remedial Investigation (RI) is reported herein.  The RI 
field investigation has been performed in two phases under the regulatory and technical oversight of the 
USEPA, with a further adjunct investigation of two off-site ditches located adjacent to the site.  This 
report includes a comprehensive characterization of the nature and extent of contamination on the site 
in addition to assessments of risk to human health and the environment. 

Site History 

The LCP site is a former chemical manufacturing plant located on an approximate 26 acre property.  The 
site was developed in the early 1950s for the production of chlorine by the brine cell process (mercury 
cathode carbon anode) also known as the chlor-alkali process.  Chlorine manufacturing operations 
commenced in 1955 and continued until the plant was shut down in 1985.  Related operations, 
including a hydrogen gas processing plant and sodium hypochlorite manufacturing area were also 
located on the site.  While the plant was initially developed and operated by GAF beginning in 1955, the 
facility was sold to LCP in 1972 and was expanded and operated by LCP until 1985.  Activities continued 
on site (by LCP and others) until 2000. 

Hanlin Group, Inc., d.b.a. LCP, filed a petition under Chapter 11 of the bankruptcy code in 1991 and 
liquidated all of its assets before April 1994 using the proceeds to pay creditors including the USEPA.  
The Linden, New Jersey property was abandoned by Hanlin Group pursuant to an order of the 
Bankruptcy court and ownership reverted back from the bankruptcy estate.  Title to the property is 
currently listed as LCP-Chemicals New Jersey, a d.b.a. for Hanlin.  Hanlin is a defunct corporate entity.  
The facility has remained abandoned since 2000. 

The site was placed onto the National Priority List (NPL) in 1998.  A voluntary Administrative Order was 
entered into by the USEPA and ISP-ESI in 1999 to perform a Remedial Investigation and Feasibility Study 
(RI/FS).  ISP Environmental Services Inc. (ISP-ESI) is currently the only potentially responsible party, 
among several, that has cooperated with USEPA to address the site. 

The LCP site has a complex history of industrial ownership.  The north-central and eastern portions of the 
property were owned and developed by various companies preceding GAF dating back to the 1880s.  
Other portions of the property were previously owned by E.I. duPont de Nemours and Central Railroad of 
New Jersey (now Conrail). 

The entire area of the LCP site and nearly all of the surrounding area was historically tidal wetlands.  It 
was necessary to raise the elevation prior to the historic development of these areas for industrial and 
other uses through the placement of anthropogenic fill.  The filling of the property occurred during the 
prior ownership of the property, before the development of the LCP site in 1955. 

The site has been zoned for “heavy industrial use” and continues as such as do the surrounding 
properties.  It is anticipated that the upland portion of the site could possibly be re developed into 
another industrial use, such as warehousing, transportation or electric power generation. 

Contamination Sources 

The RI results are summarized by the finding of the widespread presence of mercury in various 
environmental media as a result of manufacturing activities at the LCP site. Other contaminants 
potentially related to chlorine production are also found, including hexachlorobenzene (HCB), 
polychlorinated naphthalenes (PCNs), and polychlorinated dibenzo furans (PCDFs).  Polychlorinated 
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biphenyls (PCBs) are also a site-related constituent due their potential presence in electrical equipment 
on the site.  Each of these other site-related constituents is present at levels much less than those of 
mercury.  These other site-related contaminants are co-located with mercury; however the frequency and 
magnitude of exceedances of soil remediation standards is, respectively, less than that of mercury. 

Contamination is also present as a result of the prior placement of anthropogenic fill materials.  
Contaminants that are ubiquitous in fill materials include metals/metalloids (e.g., lead, chromium, and 
arsenic), and polycyclic aromatic hydrocarbons (PAHs) as a result of the common practice of using 
combustion residues (e.g., coal ash and slag) as fill.  Other contaminants in the anthropogenic fill are 
consistent with sources of industrial fill from neighboring properties (e.g., duPont, GAF) and include 
arsenic and chlorobenzenes.  Other various chemicals, including dioxins, are also found from regional 
sources such as air deposition and sediment transport. 

Contamination Conditions 

The surficial fill at the LCP site is impacted primarily with mercury which is widely distributed throughout 
the site.  This contamination includes some visual observations of elemental mercury in areas 
surrounding the main production buildings.  However, the horizontal and vertical migration of mercury 
and other site-related constituents is relatively limited and the underlying soils contain concentrations 
that are lower than those in the overlying fill. 

Groundwater contamination at the site results from the dissolution of the various contaminants from site 
soils (both LCP related and fill related).  Groundwater contamination, however, shows minimal migration 
either horizontally or laterally and is not moving off site to any significant extent.  In addition, 
groundwater at the site is non-potable as the result of naturally occurring saline conditions.  Since the 
groundwater is saline, alternative groundwater quality criteria (AGWQC) are relevant at the site, and site-
specific AGWQC have been developed. 

Sediments and low marsh soils in South Branch Creek (an on-site, man-made tidal ditch) are 
contaminated with mercury and other constituents, especially in the “upstream” areas.  The 
contamination decreases with distance from the manufacturing area of the site and is essentially at 
background levels where South Branch Creek meets the Arthur Kill.  Similar contaminated sediment 
conditions are observed in the Northern Off-Site Ditch Sediments, albeit at lower concentrations than 
South Branch Creek.  The sediment contamination in South Branch Creek and the Northern Off-Site 
Ditch do not appear to be due to ongoing sources.  Biological specimens (fish and crabs) collected in 
South Branch Creek contain elevated concentrations of mercury and other constituents compared with 
those collected in a nearby area. 

The Human Health Risk Assessment (HHRA) indicated that exposure to soil and soil vapor by future 
commercial/industrial workers, site-specific workers, and construction/utility workers may result in 
adverse non-cancer effects; exposure to soil by future commercial/industrial workers may also result in 
adverse cancer effects.  Dermal contact with groundwater by construction/utility workers has the 
potential to result in adverse non-cancer effects.  Potential non-cancer hazards in soil and soil vapor 
were driven by mercury; potential non-cancer hazards in groundwater were driven by furans and 
manganese.  No unacceptable cancer or non-cancer risks were identified for current/future trespassers 
exposed to sediment/bank soil in South Branch Creek.  Hypothetical use of groundwater for potable 
purposes was also evaluated to support remedial decision-making and risk management; the HHRA 
indicated future potable use of groundwater by commercial/industrial workers may result in adverse 
cancer and non-cancer effects. 

The Baseline Ecological Risk Assessment (BERA) indicated that contaminants in South Branch Creek 
sediment, primarily arsenic, barium, and mercury, have the potential to result in adverse ecological 
effects to benthic macroinvertebrates and sediment-probing birds.  Potential ecological risks were also 
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identified for terrestrial mammals (insectivores) and birds (invertivores and, to a lesser extent, 
carnivores) potentially exposed to contaminants in upland soil, driven primarily by mercury and 
hexachlorobenzene.  However, the former facility offers limited ecological habitat for these receptors as 
the majority of the Site is paved or occupied by structures. 
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Section 1 

Introduction 
This report presents the findings of a multi-phased Remedial Investigation (RI) performed at the LCP 
Chemicals, Inc. Superfund Site located in Linden, New Jersey.  The initial phase (Phase I) of the RI was 
performed in 2001-2002 and was reported in the document titled, “Site Characterization Summary 
Report, LCP Chemicals Superfund Site, Linden, New Jersey”, (Brown and Caldwell, August 2002).  The 
Phase II RI field investigation was performed during 2006-2007 and the data was reported in the 
document titled, “Phase II Site Characterization Summary Report, LCP Chemicals Superfund Site, Linden, 
New Jersey, (Brown and Caldwell, September 2007).  In addition an adjunct investigation to the RI was 
performed in 2011 on the two off-site ditches, in response to EPA comments on the draft RI Report 
(Brown and Caldwell, September 2008).  The RI Report, presented herein, provides a comprehensive 
presentation and analysis of the RI data. 

1.1 Authority 
The site was placed onto the National Priority List (NPL) in 1998.  On May 13, 1999, Administrative 
Order No. II CERCLA 02 99 2015 (hereinafter referred to as the Order) was entered into voluntarily by the 
United States Environmental Protection Agency (USEPA) and ISP Environmental Services Inc. (ISP-ESI).  
ISP-ESI is currently the only potentially responsible party, among several, that has cooperated with 
USEPA to address the site.  The stated purpose of the Order was to: 

“(a)… conduct a remedial investigation ("RI") to determine the nature and extent of contamination and 
any threat to the public health, welfare, or the environment caused by the release or threatened release 
of hazardous substances, pollutants or contaminants at or from the Site; (b) to determine and evaluate 
alternatives, through the conduct of a feasibility study ("FS"), to remediate said release or threatened 
release of hazardous substances, pollutants, or contaminants; (c) to provide for the reimbursement to 
EPA of response and oversight costs incurred by EPA with respect to the Site; and (d) to provide for 
reimbursement to EPA of response costs incurred by EPA at the Site prior to the effective date of this 
Consent Order.” 

In accordance with the provisions of Section VII.25.H of the Order, the RI Report is hereby submitted.  
The RI report provides an analysis of the horizontal and vertical extent of mercury and other site 
constituents at the site in the various site media.  The RI field investigation and reporting were 
performed by Brown and Caldwell from 2001 through 2008 under contract to and on behalf of ISP-ESI.  
The scope of the initial phase of the RI field investigation was performed in accordance with the USEPA-
approved Work Plan documents described in Section 1.4.1.  The technical objectives and scope of the 
Phase II RI field investigation was performed in accordance with the USEPA-approved Work Plan 
documents described in Section 1.4.2. 

Baseline Human Health Risk Assessment (BHHRA) and Baseline Ecological Risk Assessment (BERA) 
have been performed in accordance with a pending amendment to the Administrative Order 
Amendment.  The BHHRA and BERA were performed by Geosyntec Consultants Inc. under contract to 
ISP-ESI and are summarized, herein.  The full text of BHHRA and BERA reports are provided as 
Appendices P and Q, respectively. 
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1.2 Site Description 
The LCP Chemicals, Inc. Superfund Site (hereinafter referred to as the LCP site) is located in the Tremley 
Point section of the City of Linden, Union County, New Jersey.  The site is located along the western 
shore of the Arthur Kill and east of the New Jersey Turnpike as shown on Figures 1-1 and 1-2.  It is 
accessed from the Road to Grasselli, which is reached from Linden via South Wood Avenue and Tremley 
Point Road.  The coordinates of the approximate center of the site are Latitude 40.60832º and 
Longitude -74.21163º. 

The site was formerly an industrial complex with chemical manufacturing operations.  A mercury-cell, 
chlorine production (chlor-alkali) facility was operated at the site from 1955, until cessation of 
manufacturing operations in 1985, and included a mercury-cell chlorine process area, hydrogen gas 
processing plant, and sodium hypochlorite manufacturing area, as shown on Figure 1-3.  The site was 
also used as a terminal for products produced at other facilities and various other industrial operations.  
In addition, a variety of tenants operated on site until the site was closed in August 1994. 

The area surrounding the LCP site was historically developed for heavy industrial use, much of which is 
currently inactive and/or decommissioned.  Primary current, active land use in the area is bulk storage 
and transport of petroleum products and aggregates. 

Tidal wetlands are known to have existed historically in the area of the site.  The placement of 
anthropogenic fill to raise the grade for industrial development is known to have occurred starting in the 
1880s along the margins of the Arthur Kill. 

1.3 Site History 
1.3.1 Property Ownership 

The real property parcels on which the LCP Chemicals, Inc. Superfund Site is located include City of 
Linden Block No. 587, Lots No. 3.01, 3.02, and 3.03.  The land has a long and complex history of 
industrial use and property ownership.  This ownership history has been researched by Keller & 
Kirkpatrick (2008) based on a detailed evaluation and reconstruction of the areas represented by 
various historic deeds that are available from public records from approximately 1909 to the present.  
Information regarding various property transfers and easements is presented on a series of maps by 
Keller & Kirkpatrick (Appendix A) and is summarized on Table 1-1.  A description of the historic land 
ownership and easements is described on the basis of this research and on other available information. 

1.3.1.1 Historic Land Ownership 

The north central portion of the LCP site had a long history of industrial ownership starting in about 1880 
with the Standard Chemical Works that was purchased by the Grasselli Chemical Company in 1889.  
Around 1924, the Grasselli Dyestuff Corporation, which is reported to have been a joint venture of 
Grasselli Chemical and Bayer AG, was incorporated under the laws of the State of Delaware. 

The Grasselli Chemical Company transferred a number of large parcels to the Grasselli Dyestuff 
Company on October 20, 1928 which included, in part, the northern portion of what became the LCP 
property.  Parallel property transfer records indicate duPont purchased the property in 1928.  The 
property transfer record indicates this same area was transferred by Grasselli Chemical Company to E.I. 
duPont de Nemours and Company (duPont) on November 30, 1928. In addition, a strip of property 
extending to the Arthur Kill east of the tracks was also transferred to Grasselli Dyestuff Company that 
would later be used for relocation of South Branch Creek. 
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Grasselli Dyestuff Corporation changed its name to General Aniline Works, Inc. on February 27, 1929.  
The company then changed its name to General Aniline & Film Corporation on October 30, 1939 and 
merged into American I.G. Chemical Corporation on October 31, 19391. 

In 1942, the United States Justice Department seized American I.G. Chemical Corporation as a war 
asset.  While under government control, the General Aniline & Film Corporation completed construction 
of a chlor-alkali (chlorine manufacturing) plant on the LCP site in 1955.  In 1965 the U.S. Government 
sold the ownership of General Aniline & Film Corporation in a public stock offering.  General Aniline & 
Film Corporation changed its name to GAF Corporation on April 24, 1968. 

Other parcels in what became the LCP property were acquired separately.  The central portion of the LCP 
property located west of the railroad tracks was owned by E.I. duPont de Nemours and Company prior to 
1949 and transferred to General Aniline & Film Company in 1949.  The southern portion of the LCP 
property located west of the railroad tracks was transferred from Central Railroad Company of New 
Jersey to General Aniline & Film Company in 1958.  A narrow strip of land along what is now the current 
southern property line and extending to the extreme eastern tip was transferred from Central Railroad 
Company of New Jersey to General Aniline & Film Company in 1967. 

GAF Corporation sold the LCP Site which included the chlor-alkali facility to Linden Chlorine Products, Inc. 
of Edison, New Jersey on August 24, 1972.  LCP Chemicals and Plastics, Inc. conveyed its property to 
LCP Chemicals-New Jersey, Inc. on December 14, 1979.  At some point, the company became known as 
LCP Chemicals, Inc., a division of the Hanlin Group, Inc. 

1.3.1.2 Easements 

Numerous easements have been established at the LCP site.  These easements include various rights of 
way for physical access by road and rail to the LCP site, use of utility poles and other utilities, use of the 
flume and outfall ditch for wastewater drainage, easements for numerous underground and overhead 
utility lines not specifically related to the LCP site including a historic sanitary sewer trunk line; gas and 
petroleum transmission lines; water lines; electric lines, access to leaseholds within the LCP site 
property; and access to other neighboring properties.  These easements are listed on Table 1-1. 

1.3.1.3 Site Operation 

GAF began the chlorine operation at the LCP site in 1955.  By 1956, the core of the buildings required 
for the chlorine productions were present, including Buildings 220 and 230.  GAF had stopped operation 
of the chlor-alkali manufacturing facility in 1971.  Linden Chlorine Products, Inc., which was founded in 
1972, purchased the site from GAF and subsequently resumed operation of the plant.  Another mercury 
cell building (Building 240) and other site buildings were added by LCP in the early 1970s. 

As of 1975, Linden Chlorine Products, Inc. reported that it owned no other manufacturing facilities and 
that only three products were produced – chlorine, sodium hydroxide, and hydrogen.  By the early 
1980’s, the company had acquired additional chlor-alkali manufacturing facilities, including sites in 
Syracuse, New York, Moundsville, West Virginia, and Brunswick, Georgia. 

Portions of the LCP site were leased to other companies for the operation of other related manufacturing 
operations at the site.  In 1957, part of the property to the west, was leased to Union Carbide 
Corporation (UCC) to be used as a hydrogen plant utilizing the by-products of the chlorine plant and is 
known as the Linden Division hydrogen plant.  UCC operated its plant through 1990.  Kuehne Chemicals, 
Inc. leased the northern portion of the property in 1972 and opened a sodium hypochlorite 
manufacturing plant, which also distributed and sold chlorine. 

                                                      
1 The merger into American I.G. Chemical Corporation in 1939 is reported in the deed research by Keller & Kirkpatrick.  Other 
records suggest that ownership by American I.G. Chemical Corporation may have occurred in approximately 1928 or 1929.   
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The ownership of the Linden Chlorine Products, Inc. facility became LCP Chemicals-New Jersey, Inc., a 
subsidiary of Linden Chemicals & Plastics, Inc.  The chlor-alkali manufacturing operations had ceased by 
1985 and the facility was used as a terminal for products produced at other locations. 

Hanlin Group, Inc., d.b.a. LCP, filed a petition under Chapter 11 of the bankruptcy code in 1991 and 
liquidated all of its assets before April 1994 using the proceeds to pay creditors including the USEPA.  
The Linden, New Jersey property was abandoned by Hanlin Group pursuant to an order of the 
Bankruptcy court and ownership reverted back from the bankruptcy estate. Title to the property is 
currently is listed as LCP-Chemicals New Jersey, a d.b.a. name for Hanlin.  Hanlin was formerly 
incorporated in New Jersey but is now a defunct corporate entity.   

In August 1994, the EPA conducted a site visit and confirmed that the chlorine process buildings were 
decommissioned, the facility was no longer functional and that the site was vacated by LCP employees.  
Active Water Jet Inc., a pipe cleaning company, who was a tenant at the site since about the early 1990s, 
remained onsite until 2000.  The facility has remained abandoned ever since. 

1.3.2 Operations and Development 

The text in this section has been adapted from the document titled “Work Plan, Remedial Investigation 
and Feasibility Study” (URS, October 6, 2000) and updated with information that has been obtained 
from other available sources.  Much of the historic information presented, herein, is compiled from 
documents dating back to 1975 and earlier.  Within these documents there are some contradictions 
concerning the past operations of the site.  This problem is compounded by the fact that much of LCP 
Chemicals, Inc.’s records were lost or destroyed sometime in the 1980s (Eder, September 1993). 

At the time of LCP Chemicals, Inc.’s mercury cell chlorine production, there were three main operating 
centers at the site; the mercury cell chlorine process area, the hydrogen gas processing plant, and the 
sodium hypochlorite manufacturing area.  Materials needed for processing were shipped in by barge, 
rail, or by truck.  Storage and distribution of chlorine and its related products (including methylene 
chloride and potassium hydroxide) occurred on this site throughout its history.  The manufacturing 
operations were subject to periodic shutdowns due to changes in market demands for chlorine 
production.  The processes by which the chlorine and its by-products were created are described in the 
section below. 

1.3.2.1 Mercury Cell Chlorine Process Area 

The mercury cell was an industrial system that split common salt molecules (NaCl) to produce chlorine 
gas.  A typical mercury cell process used electrolysis to split the salt solution.  An electric current was 
passed through the salt solution (brine) between a graphite anode and a mercury cathode (Figure 1-4) to 
produce chlorine gas and sodium.  The sodium dissolved into the mercury and the sodium-mercury 
mixture was made to react with water to produce sodium hydroxide and hydrogen gas.  All of the material 
from this process, including the spent brine, hydrogen gas and sodium hydroxide, contained residual 
amounts of mercury.  The mercury was separated from the resulting chlorine and hydrogen gas and 
sodium hydroxide which were packaged for sale for additional processing and/or for distribution. 

The raw materials used in the chlorine production process were salt, water, mercury, and electric power.  
Documentation of LCP Chemicals, Inc.’s procedure for the handling and storage of chemicals is not 
available.  Rock salt or evaporated salt, which was utilized later, was transported to the site by rail.  It 
was stored in salt silos located by Building 233 (Figure 1-3) and fed to the adjacent saturators to create 
brine.  The brine was treated and filtered in a brine treatment tank in Building 233.  To treat the brine, 
sodium hydroxide, sodium carbonate, and barium chloride were added to precipitate impurities in the 
solution, such as calcium carbonate, sulfates, and hydroxides.  The residual material is known as brine 
purification mud or “brine sludge”.  In the mid 1960s, a surface impoundment, the brine sludge lagoon, 
was constructed and used to dispose the brine sludge and process wastewater.  The sludge was mixed 
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with brine and the resulting slurry was pumped to the brine sludge lagoon through overhead pipes. The 
supernatant, or liquid content of the brine sludge lagoon, was pumped back to the brine purification tank 
for recycling and for redistribution either to the mercury cells or for the slurry usage.  Documentation of 
the disposal practices for the brine sludge before the construction of the sludge lagoon is not available. 

After pre-treatment of the brine, it was piped to the mercury cells in Building 230 and Building 240 to 
produce gaseous chlorine and a mercury sodium mixture through electrolysis.  Once the chlorine was 
cooled, dried (i.e., water vapor removal) with sulfuric acid, and liquefied in Building 233, it was stored in 
100 ton vessels.  The used brine was recycled to the treatment tank in Building 233 for re saturation 
and to repeat the process. 

The mercury-sodium mixture was then piped to denuders, or strippers, where it was hydrolyzed to form 
elemental mercury, a sodium hydroxide solution and gaseous hydrogen.  The recovered mercury was 
returned to the mercury cells.  The sodium-hydroxide solution was filtered and stored in above ground 
storage tanks at the northeast corner of the facility.  The hydrogen gas was also filtered by way of a 
commercial “Purasiv” unit south of Building 231.  From there it was piped to the hydrogen facility where 
it was packaged and distributed by Union Carbide (Linde Division).  Occasionally, the hydrogen gas was 
mixed with water and chlorine to form hydrochloric acid in both gaseous and liquid form.  The 
hydrochloric acid was then stored in tanks near Building 231.  In 1985, LCP Chemicals stopped the 
mercury cell process, thus brine sludge production was also stopped. 

Between 1985 and 1994, the site was used as a transfer terminal for products made at other Hanlin 
Group Facilities. The Hanlin products were shipped to the site via rail or truck and stored in above 
ground storage tanks. From there they were repackaged and distributed.  The products were potassium 
hydroxide, sodium hydroxide, hydrochloric acid and methylene chloride. Aerial photographs of the facility 
during full operation in 1966-67 (Building 240 not constructed yet) and shortly after shut down of the 
mercury cell process are shown on Figures 1-5 and 1-6, respectively. 

1.3.2.2 Linde Division Hydrogen Plant 

The hydrogen plant was operated by the Linde Division unit of Union Carbide Corporation (Linde) which 
occupied a 2.1-acre leasehold on the western portion of the site (Figure 1-3) interconnected to the 
mercury cell process area.  The Linde Division hydrogen plant started operation in 1957 and ceased 
operation in 1990.  Hydrogen was supplied from the mercury cells to the plant via overhead pipes.  The 
gas was purified by UCC to remove additional residual mercury (reportedly, at least five pounds of 
mercury was removed from the gas stream by Linde daily), stored, compressed, and shipped by trailer.  
Union Carbide, in their 104(e) response claims that one disposal method for the Linde waste mercury 
was to give it to employees for resale.  In 1980, the hydrogen plant stopped using the hydrogen from the 
chlorine plant, and began to package liquid cryogenic hydrogen that was shipped in from outside 
sources. 

In 1988, in preparation for a new tenant, UCC had the building interior and the hydrogen compressors 
decontaminated for mercury (IT, April 22, 1988).  IT reportedly recovered 30 pounds of free mercury 
from one compressor and its associated piping. 

In May 1990, the Linde Division plant ceased operations after the UCC lease with LCP expired.  This 
triggered the NJDEP’s Environmental Cleanup Responsibility Act (ECRA, now known as ISRA).  Due to 
several areas of concern unrelated to the chlorine manufacturing process (i.e., former underground 
storage tanks, sumps, septic tanks, etc.), ISRA required that a soil and groundwater investigation be 
conducted within the boundaries of the site. The required investigation and its cleanup took place in the 
early 1990s.  The NJDEP granted a No Further Action (NFA) declaration for the hydrogen facility on 
June 20, 1995 for soils only.  To our knowledge, Praxair (successor to UCC) has had engineering controls 
on the leasehold. 
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The Linde Division facility was last used in October 1994 by Liquid Carbonic Corporation.  Liquid 
Carbonic Corporation was later purchased by Praxair, Inc.  Liquid Carbonic rented the Linde Division site 
from LCP Chemicals, Inc., and used it for office space and as a parking area for truck trailers. 

1.3.2.3 Hypochlorite Facility 

Kuehne Chemical, Inc., leased Lot Nos. 3.02, 3.03 and the northern part of Lot 3.01 from LCP 
Chemicals, Inc. and started a sodium hypochlorite manufacturing process.  The processing area was 
located to the north of Building 220 and between Avenue C and D and consisted of above ground 
storage tanks, loading areas and support buildings (Figure 1-3).  The manufacturing plant received its 
raw materials, chlorine and sodium hydroxide, from the LCP chlorine plant via overhead pipes.  The raw 
material were utilized by Kuehne to produce sodium hypochlorite (bleach).  Chlorine, sodium hydroxide, 
hydrochloric acid, and sodium hypochlorite were also stored and distributed by Kuehne.  Kuehne 
Chemical Inc. had vacated the site by February 1981. It is likely Kuehne mercury waste was disposed of 
along with the LCP mercury waste. 

1.3.2.4 Other Operators 

Conrail (successor to Central Railroad of New Jersey) constructed and operated a railroad line and 
railroad yard across the property as described in Section 2.1.1 and as shown on Figure 2-8. 

Active Water Jet operated a pipe and tank washing operation on the property from 1990 until 2000.  
Active Water Jet cleaned, with water blasting, contaminated tanks, filters, pipes, condensers and similar 
items.  Its offices were located in building 220. 

Caleb Brett leased a portion of the property from 1988 to 1995; they are known to have stored 
petroleum crude oil, No. 6 fuel oil, kerosene, asphalt products, pot ash, caustic soda, alcohol, and 
ketones at the site. 

Microcell Technologies leased building 231 from 1987 until 2000 and operated a pilot plant that 
produced small glass spheres. 

1.4 RI Site Investigation 
The work plan documents and the technical objectives for each of the RI field investigations are 
described below. 

1.4.1 Phase I RI 

Phase I RI Work Plan Documents 

The Phase I RI was performed during 2001 and 2002 in accordance with the following USEPA-approved 
documents: 

1. “Work Plan, Remedial Investigation and Feasibility Study” (URS, October 6, 2000). 
2. “Final Sampling and Analysis Plan, Field Operations Plan, Part I, Draft Sampling and Analysis Plan” 

(URS, April 12, 2001), hereinafter referred to as the FOP. 

3. “Quality Assurance Project Plan, Field Operations Plan, Part II, Draft Sampling and Analysis Plan” 
(URS, February 12, 2001), hereinafter referred to as the QAPP. 

4. “Addendum No. 1, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Cased Deep 
Borings,” (Brown and Caldwell, October 12, 2001). 

5. “Addendum No. 2, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Subsurface 
Utility Clearance,” (Brown and Caldwell, November, 2001). 

6. “Addendum No. 3, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Sampling 
Beneath Buildings 230 and 240” (Brown and Caldwell, March 2002). 
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Agency approval of these Phase I RI Work Plan documents was provided in letters from USEPA in 2001 
and 2002. 

Phase I RI Objectives 

The objectives of the Phase I RI were stated in Section 2 of the “Final Sampling and Analysis Plan, Field 
Operations Plan, Part I, Draft Sampling and Analysis Plan” (URS, April 12, 2001): 
 Determine the nature and extent of contamination in the soil, groundwater, surface water, and 

sediment. 

 Evaluate stratigraphy on a site-wide basis - confirm the distribution of the Tidal Marsh Deposit and 
evaluate its effectiveness as a confining layer. 

 Define the hydrogeology on a site-wide basis - confirm groundwater gradients, flow directions, and 
aquifer properties (e.g., hydraulic conductivity, transmissivity, etc.) to predict the direction and flow 
rate of groundwater contaminant migration. 

 Evaluate tidal effects on groundwater and groundwater flow direction. 

 Evaluate the potential ecological resources of, and impacts to, South Branch Creek. 
 Characterize anthropogenic fill at the site. 

 Develop a conceptual site model. 

 Determine risks posed to human health and environment. 

The results of the Phase I RI field investigation were presented in the document titled, “Site 
Characterization Summary Report (SCSR), LCP Chemicals Superfund Site, Linden, New Jersey”, (Brown 
and Caldwell, August 2002). 

1.4.2 Phase II RI 

Phase II RI Work Plan Documents 

The Phase II RI was performed from August 2006 through June 2007 in accordance with the following 
14 USEPA-approved documents: 

1. “Work Plan, Remedial Investigation and Feasibility Study” (URS, October 6, 2000). 
2. “Final Sampling and Analysis Plan, Field Operations Plan, Part I, Draft Sampling and Analysis Plan” 

(URS, April 12, 2001), hereinafter referred to as the FOP. 

3. “Quality Assurance Project Plan, Field Operations Plan, Part II, Draft Sampling and Analysis Plan” 
(URS, February 12, 2001), hereinafter referred to as the QAPP. 

4. “Addendum No. 1 (Soil and Groundwater) Work Plan:  Phase II Remedial Investigation, LCP 
Chemicals, Inc. Superfund Site”, (Brown and Caldwell, July 2004, Revised April 2006, Revised 
October 2006). 

5. “Addendum No. 2 (South Branch Creek & Ecological Issues) Work Plan: Phase II Remedial 
Investigation, LCP Chemicals, Inc. Superfund Site”, (Brown and Caldwell, July 2004, Revised August 
2006, Revised October 2006).  

6. “Addendum No. 1, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Cased Deep 
Borings,” (Brown and Caldwell, October 12, 2001). 

7. “Addendum No. 2, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Subsurface 
Utility Clearance,” (Brown and Caldwell, November, 2001). 

8. “Addendum No. 3, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Sampling 
Beneath Buildings 230 and 240” (Brown and Caldwell, March 2002). 
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9. “Addendum No. 4, Field Operations Plan, LCP Chemicals, Inc. Superfund Site (Bedrock Monitoring 
Wells, Soil Vapor Testing, Groundwater Sampling)”, (Brown and Caldwell, April 2006, Revised 
October 2006). 

10. “Addendum No. 5, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Ecological 
Sampling”, (Brown and Caldwell, August 2006, Revised October 2006). 

11. “QAPP Addendum for South Branch Creek Sampling,” (Brown and Caldwell, August 2006, Revised 
October 2006). 

12. “Supplemental Work Plan: Sediment Toxicity Testing (South Branch Creek), Phase II Remedial 
Investigation LCP Chemicals, Inc. Superfund Site,” (Brown and Caldwell, September 2006, Revised 
October 2006). 

13. “Interim Ecological Risk Assessment Problem Formulation,” (Brown and Caldwell, Revised October 
2006). 

14. “Health and Safety Plan For Phase II Remedial Investigation at the LCP Chemicals, Inc. Superfund 
Site,” (Brown and Caldwell, September 2006). 

Agency approval of these Phase II RI Work Plan documents was provided in the following: 
 Letter from Ms. Carole Petersen of USEPA dated September 13, 2006 referenced: “Conditional 

Approvals for Addendum No. 2 (South Branch Creek and Ecological Issues) Work Plan: Phase II 
Remedial Investigation, LCP Chemicals, Inc. Superfund Site (Revised July 2006); and Addendum 
No. 5 Field Operations Plan LCP Chemicals, Inc. Superfund Site (Ecological Sampling) (August 
2006).” 

 Letter from Ms. Carole Petersen of USEPA dated October 5, 2006 referenced: “Conditional Approvals 
for Addendum No. 1 (Soil and Groundwater) Work Plan: Phase II Remedial Investigation, LCP 
Chemicals, Inc. Superfund Site (April 2006) and Addendum No. 4 Field Operations Plan, LCP 
Chemicals Inc. Superfund Site (Bedrock Monitoring Wells, Soil Vapor Testing, Groundwater 
Sampling) (April 2006).” 

 Submittal of revised Phase II Work Plan documents to USEPA by October 13, 2006 in accordance 
with the conditions set forth in the conditional approval letters. 

Phase II RI Objectives 

The Phase II RI Work Plan included an approach and methodology to address the following technical 
objectives: 
 Additional delineation of surficial and shallow soils in the western area of the site through the 

installation and testing of soil from a number of borings. 

 Characterization of deep soils through the installation and testing of a number of borings to 
determine the vertical extent of contamination identified in the shallow soils. 

 Characterization of soil quality within the glacial till beneath Building Nos. 230 and 240. 

 Determination of the presence of methyl mercury in soil from a number of shallow and deep soil 
samples obtained in various areas of the site. 

 Determination of the specific form of mercury in a number of surficial soil samples including 
mercuric (Hg+2), mercurous (Hg2+2), and methyl (CH3Hg+). 

 Characterization of surficial soil quality near storage tanks remaining at the site that may have had 
potential releases to the environment. 

 Determination of groundwater quality in the bedrock water-bearing zone. 
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 Additional characterization of groundwater quality in the overburden water-bearing zone through the 
collection of a second complete round of monitoring well samples, including the use of “ultra-clean” 
sample collection and handling techniques for mercury. 

 Determination of the groundwater flow characteristics in the bedrock water-bearing zone. 

 Additional characterization of groundwater flow conditions in the overburden water-bearing zone. 
 Determination of the in-place hydraulic conductivity of the unconsolidated and consolidated geologic 

material screened by the newly installed monitoring wells. 

 Determination of the presence of methyl mercury in groundwater from a number of overburden and 
bedrock groundwater samples obtained in various areas of the site. 

 Characterization of soil vapor to address the potential vapor intrusion pathway to future building 
structures at the site. 

 Current wetland delineation and jurisdictional determination. 

 Additional delineation of selected constituents in sediment and surface water in South Branch Creek 
as well as in the confluence area of South Branch Creek and Arthur Kill to address ecological 
concerns. 

 Evaluation of the bioavailability of mercury in the surface water and sediment within South Branch 
Creek.  This includes a determination of the ratio of methyl mercury to total mercury. 

 Determination of the influence of mercury speciation and sediment chemistry on bioavailability to 
aquatic organisms. 

 Utilization of a Reference Channel for the purpose of differentiating certain chemical constituents 
with respect to the background conditions when performing environmental characterization and 
analysis.2 

 Estimation of biota sediment accumulation factors (BSAFs) from sediment to crabs and fish. 
 Collection of site-specific information to support the Baseline Ecological Risk Assessment, including 

a biologic habitat assessment and the collection of tissue residue in selected aquatic biota in South 
Branch Creek and the confluence area of South Branch Creek and Arthur Kill. 

 Evaluation of sediment toxicity. 

1.4.3 Off-Site Ditch Investigation 

Off-Site Ditch Work Plan Documents 

The off-site ditch investigation phase of the RI was performed from July 22, 2011 to July 28, 2011 in 
accordance with the following two USEPA-approved documents: 
 “Revised Scope of Work - Characterization of Off-Site Ditches, LCP, Chemicals Inc. Superfund Site”, 

(Brown and Caldwell, May 14, 2010). 

 “Quality Assurance Project Plan, LCP Chemicals, Inc. Superfund Site, Linden, New Jersey”, (Brown 
and Caldwell, May 2010).  

Off-Site Ditch Work Plan Objectives 

The Off-Site Ditch Scope of Work included an approach and methodology to address the following 
technical objectives: 

                                                      
2 The Phase II RIWP documents, dated October 2006, included tasks for the selection and collection of samples from a 
reference stream.  An e-mail message dated August 18, 2006 from Mr. Jon Gorin of USEPA to ISP-ESI that stated “ . . . after 
consulting with BTAG, we’ve determined that there is no need for a reference stream right now.”  The approved documents 
included identification and sampling of a reference stream.  This work was therefore conducted in accordance with the 
approved documents without oversight by USEPA. 
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 To characterize the extent to which the Northern and Southern Off-Site ditches are tidally influenced. 

 To characterize the extent to which the Northern and Southern Off-Site ditches may be impacted by 
site-related constituents. 

1.5 Report Organization 
The data presented in this RI Report includes the Phase I and II RI data and is intended to characterize 
current site conditions for each medium that was investigated.  The environmental database 
(Appendix F) contains the complete laboratory analytical data from both the Phase I and Phase II RI field 
investigations. 

The RI Report is organized as follows: 
 Section 1 Introduction 

 Section 2 Site Setting 
 Section 3 RI Field Investigation Methods and Procedures 

 Section 4 Data Management 

 Section 5 Physical Characteristics 
 Section 6 Nature and Extent of Contamination 

 Section 7 Contaminant Fate-and-Transport 

 Section 8 Baseline Risk Assessment Summary 
 Section 9 Recommendations 

 Section 10 References 

Appendices to the RI Report are as follows: 
 Appendix A Property Transfers 
 Appendix B Field Operations Plan 

 Appendix C Well Construction and Soil Boring Logs 

 Appendix D Hydrogeologic Data 
 Appendix E Wetland Delineation 

 Appendix F Habitat Assessment Report 

 Appendix G Representative Photographic Logs 
 Appendix H Analytical Lab Deliverables (DVD) 

 Appendix I Data Usability Reports 

 Appendix J Tabular Summary of Analytical Data 
 Appendix K Environmental Database (CD-ROM) 

 Appendix L Sediment Toxicity Testing Report 

 Appendix M Regional Studies 
 Appendix N NJDEP Technical Regulations Checklist 

 Appendix O Human Health Risk Assessment 

 Appendix P Ecological Risk Assessment 
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FEDERAL REGISTER . 

Notices 

TREASURY DEPARTMENT 

Monetary Offices 

Page 1 

VESTING ORDER PURSUANT TO SECTION 5 (b) OF THE TRADING WITH THE ENEMY ACT, AS 
AMENDED 

VESTING ORDER NO. I RELATING TO SHARES OF STOCK OF THE GENERAL ANILINE & FILM 
CORP., OF DELAWARE 

7 FR 1046 

DATE: Febtuary 17, 1942 

SUMMARY: I, Henry Morgenthau, Jr., Secretary of the Treasury, acting under and by virtue of the authority vested in 
me by the Prestilent pursuant to section 5 (b) 6f the Act of October 6, 1917, as amended by section 301 of the First War 
Powers Act, 1941, finding after investigation that the following shares of the stock of the General Aniline & Film Cor
poration, a corporation organized under the laws of the State of Delaware, are the property of nationals of a foreign 
country designated in Executive Order No. 8389, as amended, as defined therein, and that the action herein taken is in 
the public interest, do hereby order and declare that such shares Including all interest therein are hereby vested in the 
Secretary of the Treasury to be held, used, administered, liquidated, sold or otherwise dealt witli in the interest of and 
for the benefit of the United States: 

View PDF of this document 



1046 FED~ REGISTER, 'l'uestlay, Fe6ruarg 1'1, 191B 
fnvoivep has been made, and the said 
Dlvfslon, on the date hereof, has .made 

__. /-od tiled a report herein conta.IDfng 1ts 
(..\ 4dfnss of tact and conolu.slons thereon, 
\ which report Js hereby refened to and 

made a part hereof:' : i 
1 DEPARTMENT 01' THE INTERIOR. , .. 

BltmnfDous Coal Division. 
[Docket No, B-108) 

It is ordered, That effective AJirll 1, 
1942, until further order of the Commfs- -·1---l~lr---------
slon, tbe Code of Federal Resulatioas be, fYZI ,,oo A GebelmratProl~. • OarJDOSCb, 

IN mB MAftER OP Boom, INc,, REGIS.; 
ftRED Dm'r11Dra1'0B, BEOISTIIATION No. 
0928 

and It fs hereby, amended as follows: 028 100 A 

· § 200.300 ln/01'1n4tfon reqr.drecZ to be }tid 1, ·~ J. 
recorded. Every passenger broker sub-
Ject to section 211 of. the Interstate Com- . 029 '8° A 
merce Mt sball maintain and keep an 06!0 !!-!!!! f 
exacst record of all transactions In which Clll67 .......... ... 
1t or he has partlcJJiated as such broker = ~:I f 

Ludwflsl!at~ • 
Gehellllrit P10feasor Dt, ad Jlosch1 
Lud~eu.O~ • 

Oehelmrit Dr.' llenllimil' SclaiiiiCII, 
:BeiUa, Clenllalw. 

Oohelmiat Dr. HermaaD 8claiiiiCII, 
:BerliD, <JermaD7, 

#. 

NO'l'JCB 01' AND ORDER FOI IU'.ARt!tG 

The Bituminous Coal Dlvlslon (tho 
''Division"> 11nds it necessaey tn the 
proper administration Of the Bltuml· 
nous Coal Act of 193'1 (the "Act"> amd 
the Bituminous Coal Code (the "Code"> 
promuJaated thereunder to determine 

""' which records shall show: (a) The pointS 0660 I. GOO A 
• of orJsJn and destination for each ticket · = t; t o~::m~~t, Schall· A. Whether or not Booth, Inc., ReBIS• 

tered Dlstrlbutor, ReBfstratlon No. 0028 
<hereinafter sometimes referred to as· 
the "Relrfstered Distributor"> whose ad· 
dress 1s Kenova, W.Va. has violated anY 
provJslons of the. Act, tbe Cede, and or• 
ders and regulations of-the Dlvlslon,ln• 

sold, (b) the name and address of the 0663 m .... 
motor carrier for which It fs sold, Co) = I f 
the amount received from the passenger, mm 1_ ~32 A 
fnclucUnr ailJ amounts, stated separateJsr, m r->=: f 
for the traasportation of baggage, or &Ill' 061 ao A 
other service accessorial to the traDSpor- G85 · co A 
tation of tlie passenger, CcD the payments = ~ f 
made to each carrier by motor vehicle 0568 1(1.000 A 
served b1 the broker and Ce> the amounts gm ft000 

A 
of the coiDID1ssloDB earned by the broker om 10.:! · f · 
from the sale of traDSportatton for each 0572 lU. GOO A 

IDtemaUolllll aese~~se~u~R tar Oham· cludlng the Marketing Buies and ReoU• 
~fT'sst'i~trenge. lations, Rules and Regulations for the 

Registration of DlstrlbUtors, and tho 
Dlstr1butor•s Agreement Cthe "Asree
ment''> dated October 10, 1940, and meet 
by Booth, Inc., pursuant to Order of the 
Division dated June 19, 1940, In General carrler. cseo. 204 <a> (4>, 49 Stat. 546, gm 12-:= f 

sec. 211 (c), (d), 49 Stat. 554: 49 T1S.C. 05'11 ~GOO A 
304 <a> (4), 311 <c>, (cl>) 8m ~= f 

... _ .. __ , Docket No. 12, and more particUlarly 
ID~== ~· whether or not subsequent to September 0678 GOO .&. By the Ccmmfsslon, dlvfslon L om · ooo A. aDscbalt, :aase1, &warerlalld. 30, 18!10,. said reBIStered' dtstrJbutor: 

[ ] .... B OSSO J,GOO A SEAL "'' P. ABDL, om 2,0110 A 
· se.cretartJ, O&S2 am A 

(P, .B. Doc. 42-1868; Plied, February 18, 1949: :a~ GIO,OOO :a 
10:48a.m,J 

• ____ M_ot_ic_es_. ---· 

TREASURY DEPARTMENT. 
llonetary Offices. 

VES1'IHG ORDER PvasvAM !l'O SECTION 5 (b) 
0"11 ms 'l'IIADDI'G WlTJ! DB Em:Mr Am, 
AS Am:HJIED .' . 

YESTING ORDJI NO, l ULA1'IHG !l'O SIWIES OF 
StOCK OJ' mB GENERAL .um.INB II m.r.t 
C:ORP., OF DELAWARE . 

I, H81U7 Morsenthau, Jr., Secretary of 
tbe Treasury, actlng under and by virtue 
of the authority vested In me b1 the 
Pres~ent purSuant to section 5 (b) Of the 
Act of October 8, 191'1, as amended by 
section 301 of the F.lrst War Powers Act, 
1841, 11nd1Dg after Investigation that the 
foHoWIIl8' shares of the stock of the Gen· 
eral AnlUne & FJlm Ccrpol'atfon, a cor
poration organfzed under the laws of 
tbe State of Delaware, are the property of 
nationals of a foreJgn country designated 
fn Executive Order No. 8388, as amended, 
as defined therein, and that the action 
herein taken Is fn the pubUc Interest, do 
hereby order and declare that such shares 
fnclUdlng aU Interest therein are hereby 
vested fn the Secretary of the 'l'reasur; 
!:1~e~el:th=.:==·~~t:n~ 
terest of and fo1 the benefit of the T1Dlted 
States: 

Such properf;J and aD1 proceeds there
of shall be held m a special accounc . 
pendfDB further determination of 'the 
secretary of the. Treastu7. 'l'h1s shaU 
not be deemed to 11mlt the power of the 

· Secretarr of the 'l'reast117 to return such 
property or the proceeds thereof, or to 
Indicate· that compensation wm not be 
paid In ueu thereof, ff and when It should 
be determined that· such return or com
pensation should be made.· 

AD7 penon no~ a national of a foreign 
country designated 1n Executive Order 
No. 8389, as amended, assertlDg any ID· 
~rest In said shares of stock or 8D1 parf;J 
asserting 8oDl' claim as a reSUlt ot th1a 
Order lD.a1 :me wltb the Secretary of the 
!rreasU17 a notice of hJs claim, together 
with a request for hearing thereon, on 
Form 'l'FVP-1 within one rear Of the 
date of th1a Order, or within such further 
tim8 as mar be allowed b1 the Secretary 
of ~e 'l'reaSUl'J', 

'l'h1s Order shall be pubUshed In the 
FlmERAL RIGISmt. . : • -

By direction of the President. · 
[SEAr.] H. MoiammrAv, Jr, 

Secretaru ot the Tre48Uf'11, 
FmmvAIT 18, 1942. 

1. DurinB the period May 2'1, 1041, to 
June '1, 1J141, both dates lncluslve, acting 
as sale~ agent for the code member pro· 
ducers herefllatter named, made the fol· 
lowing substitutions and sales: 

<a> substitution of 419:05 tons of 2" x 
5" egg coal produced at the Sellards No. 
1 mlne <Mine Index No, 2431> of Lett 
Fork Fuel CompaDJ, Inc,, a code member 
In DJstrJct No. 8, on railway fuel orders 
obtained fl'Om the Ann Arbor Rallwcw 
C0mJWl1, specJtJifng &" resultant mille 
run coal, and sale of sald coal to said 
ra.nwar COillJiaDY at the priCe of $1.85 
per net ton f. o, b~ said mine, the appU
cabJe mine price for such egg coal beJng 
$2.30 per net ton f. o. b. the mine; u 

(b) substitution of 418.5 tons Of 3" X 
5" egg coal produced at the Camp Creek 
Coal COmPaDY Mine <Mine Index No. 
2420) of A. J, Fey, a code member fn DJs· 
trlct No. 8, on railway fuel orders ob· 
talned from the Aim Arbor Ballwcw 
Company speclfyJng 8" resultant mfne 
run coal, and sale of sald coal to s1dd 
raf1W8.1 company at the price of $1.86 per 
net ton f. o, b. iafd mfne, the appUcable 
'mine price for such egg coal being $2.30 
per net ton f. o. b. the mine: 

<c> Substltutlon of 200 tons of 2" x 6" 
egg coal produced at the Hall Brothers 
lWne <Mine Index No. 2421) of J, c. Fey 
and Andrew J, Fry, co•.Pal'tners, dolq 
busJness under the name and style of J. o. 
PrJ and A. J, Fry, a code member fn DJs· 
trlct No. 8, on raliW8)' fuel orders ob
tained from the Ann Arbor RailWay Com· 
pany specJfJlq 8" resultant mtne run 
coal, and sale of said coal to said railway 
comp8DJ at the price of $1.86 par net ton 
f. o. b. said min&, the appUcable mlno 

[F. B. Doc. 42-18119: Plied, FebrUar)' 10, 111421 Jll'ice for such en coal being $2.30 par net 
10:88 a. m.) ton f. o. b. the mine; and • s FJled u part of. the orlgiDal do~ent. 
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FEDERAL REGISTER 

Rules and Regulations 

TITLE 8--ALIENS AND NATIONALITY 

Chapter IT--Office ofthe Alien Property Custodian 

PART 502--VESTING ORDERS 

Page 1 _ 

VESTING OF PROPERTY OF GENERAL ANILINE AND FILM: CORPORATION OF DELAWARE 

7 FR3148 

DATE: April30, 1942 

SUMMARY:§ 502.5 Vesting 'Order No.5. (a) I, Leo T. Crowley, Alien Property Custodian, acting under and by virtUe 
of the authority vested in me by the President pursuant to section 5 (b) of the Act of October 6, 1917, as amended by 
section 301 of the First War Powers Act, 1941, and pursuant to Executive Order No. 9095, dated March 11, 1942, find
ing upon investigation that the shares of stock of General Aniline and Film Corporation of Delaware which were cov
ered by the vesting order Issued by the Secretary of the Treasury under date of February 16, 1942, and which are de- , 
scribed therein, were at the time of the issuance of such vesting order the property of Nationals of a Foreign Country 
designated in Executive Order No. 8389, as amended,as defined therein, and that the action herein taken is in the public 
interest, do hereby order and declare that said shares (or, in the event any or all of them have been cancelled and new 
shares issued in lieu thereof; then such new shares representing a corresponding property ownership or interest in such 
corporation), including all interest therein, are hereby vested in the Allen Property Custodian to be held used, adminis
tered, liquidated, sold or otherwise dealt with In the interest of and for the benefit of the United States. 

View PDF of this document 



3148 FEDERAL REGISTER, Thursday, April 80, 1942 

• 

lnilk fs received froDl producers, which fs 
allocated to Class I, times the Class I 
price, less the Class li price, computed 
pursuant to I 945.&, add the resulting val· 
ues together, and dlVlde by the hundred· 
weight of milk received from procluc~rs. 

11. Throughout 1945.'1 (b) (1) and (2) 
sUbstitute "14th" for "11th" and In 
§ 945.'1 (b) (1) (111) substitute "Class II" 
tor "Class III''. 

12. Delete I 945.8 <a> and substitute 
therefor the following: 

<a.> Time and method o/ JI~Q~ment-
(1) Semfmonthl11 flaymmifs. On or be· 
fo~ the last day of each delivery period, 
ea.ch handler shaH make pa11D811t to pro· 
ducers for ml1k dellverecl during the first 
15 daYs of such period at not less than a. 
rate per hundredweight which Is estl
Dlated Wlll be hls uniform Price for such 
Dlonth. 

<2> FituJl !Pt~11ment8. On or before the 
18th day after the end of each deUvery 
period, each handler shall make full pay. 
ment, subJect to paragraphs <b>, <c>, 
<d>, and <e) of thls section for the total 
value of m11k received from producers 
and associations of producers during the 
dellvery period computed pursuant to 
1945.'1, after taking crecllt for payments 
made pursuant to 1 945.8 <a> (1), except 
as provided for ln paragraph (f) of thls · 
section, as follows: · 

<l> To each producer except as pro
vided 1n sUbdlvlslon (11) of tbfs sub-· 
paragraph at not less than the composite 
price for m11k contalning 4 percent but
terfat, computed pursuant to §li45.'1. 

<11) To a cooperative association for 
<a> milk which 1s caused to be dellvered 
to a handler from producers by a coop
erative association, and for whlch such 
cooperative association collects payment 
a total amount equal to not less than th~ 
sum of the lndlvldual payments other
wise payable to such producers under 

, subdlvlslon m of • thls subparagraph 
minus an amount equal to the hundred· 
weight of m11k or milk equivalent of 
cream disposed of for the account of the 
association times the composite price 
plus the amount of sldm Ddlk retained 
trom such mUk and cream Cat the aver
age test of milk received frODl producers> 
times 110 percent of the sklm value com.:. 
puted · pursuant to 1945.5 <a> C2> (11) 
less 23¥.& cents, and (b) other milk or 
cream, 1n each use classlficatlon deter
mined pursuant to 1 945.4 <c> a.nd (d), 
respectively, received by su.ch handler tor 
the a.ccount of an association of produc
ers at· not less than the class prices .specf. 
fied fn I 945.6, plus the welglited average 
premium per hundredweight payable to 
producers by such handler. 
. 13. Delete the worda "5 cents per hun
dredwelSht" 1n I 945.8 <o> and suhstltute 
therefor the following: 

"an amount per hundredweight · of 
milk equal to one-fortieth of the ·price 
for butterfat computed pursuant to 
1 945.& <a> <2> cu." 

14. In I 945.8 {e) sUbstitute "Class I 
mUk" for "combined total of Class I m1lk 
and Cia.ss II mllk." 

• 16. In I 945.9 <a> and Cb), delete the 

• 

words "not more than '1% cents per test" rl nntl sUbstitute therefor "one-half the 
1.!~ cost per test", Also delete .the words 

"15th d&J" and substitute therefor "18th 
day". • 

18. In I 945.9 <a> delete the words "and 
Class II". 
(48 Stat. 31, 6'10, 6'l5 {1933) : 49 Stat, 
'150 {1935); 60 Stat. 246 (193'1> ; '1 u.s.c .. 
an~ Sgpp. 601 et seq.) 

ISsued at Washington, ,D. c., this 28th 
day of APrll 1942, to become efrectlve on 
and after the 1St d&J of May 1942. Wit
ness my hand and the ofllcial seat of the 
Department of Agriculture. 

[SEAL) - GROVER B. Hl:r.r., 
Acting Secretaf71 o/ A9rlculture. 

[F •• B. Doc. G-38211; Pll~d, April 28, 11142: 
4:40p.m.) 

TITLE 8--ALIENS .AND NATION~ 
Chapter U-Oflice of the Alien Property 

Custodian 
PA.U 602-VEStma OIIDERS 

VESftNG OJ' PROP!lln' 01' GENERAL AHILlNB 
AND FILU COIIl'ORA'rlOl'f 01' DELAWARE 

§ 502.5 Vert&&g ·order No. s. <a.> I, 
Leo '1'. Crowley, Allen Property custo· 
dian, a.ctlng under and by virtUe of the 
authority vested in me br. the President 
pursuant to section 5 Cb> of the Act of 
October·e, 191'1, as amendect by sectlon 
301 of the First war Powers Act, 1941, 
and pursuant to Executive ·order No. 
9095, dated March 11, 1942, findlng UPOn 
investigation that the shares of stock of 
General Anlllne and Ji'Jlm Corporation of 
Delaware which were 'COVered by the vest
Ins order Issued by the secretary of the 
'l'l'ea.sury under date of Febt11ar7 18, 
1942, and which are described. therein, 
were at the time of the fssuance of such 
vesting order the property of Nationals 
of a. Porelsn ·Country deslBD&ted ln Ex· 
ec:utlve Order No. 8389, as amended,1 ·as 
defined therein, aad that . the action 
hereln taken fa in the pUbUc Interest, do 
hereby order and declare tl1at said shares 
<or, 1n the event any or an of them have 
been cancelled and new shares Issued 1n 
Ueu thereqf, then such new shares repre
senting a correspondlng property owner· 
ship or Interest 1n such corporation>, In· 
eluding an interest thereJD, are hereby 
vested in the Allen Property CUStodian 
to be held used, aclmfDfstered, Uquldated, 
sold or otherwJse dealt with In the In· 
~t of and for the benefit of the Unlted 
states. 

CbJ SUch property and any proceeds 
thereof shall be held ln a special account 
pendlng further determination of the 
Allen Property Custodian. This 8ha11 not 
be deem~ to Umlt the. power of the Allen. 
Property CUstodlan to return such propu 
arty or the proceeds thereof, or to lndl .. 
cate that compeasation wlll not be paid 
1n lieu thereof, If and when ft should be 
detenntned that such return or compen. 
satfon should be made. 

<c> An1 person not a national of a 
foretsn country designated 1n Executive 
Order No. 8389, as amended, asserting 
any interest fD said property, or any 
puty asserting an, Claim as a result of 
this order, Dla:V file with the Allen Prop, 

1 8 P.B. 2897, 8716, 6848, e'lSs. 

erty custodfan a notice of his clatm, to
sether with a request for hearing there· 
on, on Form APc-1 within ono 7ear of 
the date of this order, or wlthJn such 
further time as ma.y be allowed by the 
AU'l .... ~ Property CUstodfan. . (E.O, 9006, 

..,·-.19'11) 
This order· shall be pubUshed In the 

FEDERAL RI:GIS'liR. . 

LEo T. caowr.zr, 
Allen Propertg Custodian. 

!'-PRD. 24, 1942. 
[F. B. Doa. 42-388&: Piled, Aprn 211 1b4a· 

11:47 a. m.J ' ' 

TITLE 10-ARMY: WAR DEPARTltlENT 
· Chapter VII-Personnel · 

PAU '11-Ern.J:snmrr 2M '1'HB BEcnrLAit 
AIWY' 

BVSI'ENSIOl'f OJI' CER'l'Am lltGULA'l'IONII PER• 
'l'ADitNG m BXAmNA'rlON AND ENr.lsnsEN'l' 
Wl'l'Jl EXcEmONS • 

1 

I '11.22 Ph118ical e.mmlnatton o/ GP• 
JJUcants /or enlistment. 

(a) • • • 

• • • • • 
C2) IndlvJdUals may be accepted as ap .. 

pUcants for enllstment at reoruttlng sta· 
tions which ~ack complete examlbt&tJon 
facWtles, but actually enlfsted only at rc
crultlni or Jnduotlon stations Whloh do 
have complete examlDatlon facJlltles. so 
much of §§ '11.9 to '11J4, Inclusive as con• 
filets With the above fs suspended. (41 
stat. '185; 10 o.s.c. 42) [Clr. 112 W.D Aprfl15, 1942] ' ., 

• • • • • 
[SEAL] J.A.Uuo, . 

Mator Genercar, 
The Arl1utant Generar. 

[P. B. Doa. 4W'7U; Ji'lled, Aprll SIB 104111 
1:111 p. m.J ' 

TITLE 26-INTERNAL REVENUE 
Chapter 1-Bureau of Internal Rovenuo 

IT.D. 6189] 
Sahcllapter o-an.cellaneou Eaclto Tuea 

PART 1'18-PltODVC'l'ION, FoRTmOA'l'ION, 
'l'AX PAYaiBtft, Ere,, 01' 'Wmz 
REGVLA'l'lONS NO, 'I AMBNDEJI 

1. The Act of April 8, 1942 <PubUo Law 
519, '17th CPDil'eS$), provides Jn part as 
follows: 

'l'hat seatlan 2901 of the IDtoftllll Rovouuo 
OOcle, as amended, 111 amended to read 111 
follows· · 
' SElO, ieo1. Lou AUOIL'GfiCCI, 

• • • • • 
(b) Lon • . 'l'l:lo Commissioner ot Interani 

Bevenue may, under reguJatlollS to bo pre. 
aarlbecl by!Xlm ancliiJiprovett by tho Soarotary 
of the Tre118U17, abato any 1Dtomal·revonuo 
taxes acorulDg on cUatllled splrlta U ho sbDU 
&ldtha~ 

• • • • • 
(4) The dlatllled apJrlts wore withdrawn 

f01' use 1n the rorWlcatlotl of sweet wllles 

· 'I 'l1.22 111 omonded, 
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1.0 
INTRODUCTION 

This document is a Work Plan to conduct a Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) Remedial Investigation and Feasibility Study at the 
LCP Chemicals, Inc. Superfund Site, in Linden, New Jersey. This Work Plan describes the 
history and physical characteristics of LCP Chemicals, Inc., the rationale for field investigation 
activities, the objectives of the activities, and the methods that will be used to conduct the 
Remedial Investigation (RI) and Feasibility Study (FS). This document is submitted on behalf of 
ISP Environmental Services Inc., in accordance with the requirements ofthe U.S. Environmental 
Protection Agency's (EPA) Administrative Order on Consent ("Consent Order"), Index No. 11-
CERCLA-02-99-2015, dated May 31, 1999. 

1.1 SITE LOCATION 

The LCP Chemicals, Inc. Superfund Site (the "site") is located in an industrial area at the foot of 
South Wood Avenue in Linden, Union County, New Jersey. The general site vicinity is known 
as Tremley Point. The site is centered at 40 degrees 36 minutes 29 seconds latitude and 74 
degrees 12 minutes 41 seconds longitude on the United States Geological Survey Arthur Kill, 
N.Y./N.J. quadrangle niap (Figure 1-1). The site encompasses about 26 acres and consists ofthe 
City ofLinden Tax Block 587, Lot 3.01, Lot 3.02, and Lo~ 3.03. 

The site is bounded to the north by ISP Environmental Services Inc. (inactive since 1991 ), to the 
northeast by Northville Industries' bulk petroleum storage area, to the southeast by the Mobil 
Gas bulk petroleum storage area, and to the south by the British Petroleum bulk petroleum 
storage area. A small, rechanneled tidal creek, South Branch Creek, flows eastward from the site 
and drains into the Arthur Kill. 

As shown in Figure 1-1, the main Conrail line (Central Railroad ofNew Jersey) parallels the 
New Jersey Turnpike. A Conrail Spur (Sound Shore Branch) parallels the shoreline of Arthur 
Kill and crosses the site along Avenue B. A set of Conrail spurs, roughly parallel to Tremley 
Point Road, borders the southern part of the site. The Tremley Point Road spurs and the Sound 
Shore spur join at the southeast end ofthe site. 

1.2 PROJECT OVERVIEW 

_ The site consists of a former chlorine production plant and ancillary terminalling, packaging, and 
distribution areas. Between 1955 and 1982, the plant manufactured gaseous chlorine using a 
technology known as the mercury cell electrolysis process. A by-product of this process was 
wastewater and sludge that contained residual elemental mercury (a detailed discussion of site 
operations is presented in Section 1.4.2). Beginning in the early 1980s, both the EPA and the 
New Jersey Department of Environmental Protection (NJDEP) conducted numerous inspections 
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and limited investigations at the site because of environmental concerns associated with the 
mercury cell process. The results of their investigations indicated that there were mercury 
releases at the site and to South Branch Creek, although the magnitude and extent of 
contamination were not determined. In 1985, LCP Chemicals, Inc. stopped their production 
activities and began to dismantle the facility. In 1995, a Resource Conservation and Recovery 
Act (RCRA) Facility Investigation Work Plan was prepared for the site (Eder, 1993) to evaluate 
potential contamination in areas of concern. The Work PHm was approved by the EPA on 
January 3, 1995 but it was not implemented because the owner ofthe site did not have the 
financial resources for remediation work. In 1996, the EPA evaluated the site for a Superfund 
Removal Action, but determined that there were no acute threats to human health and 
environment and that consequently, a short-term, emergency cleanup was not warranted. The 
EPA added the LCP Chemicals, Inc. site, a Division of Hanlin Group, Inc., to the National 
Priority List (NPL) on July 27, 1998 (which required that a CERCLA RI/FS be conducted for the 
site). In September 1998, the EPA identified GAF Chemicals Corporation as one of six 
potentially responsible parties (PRPs) for the site. The other five PRPs identified by the EPA 
were Caleb Brett (USA), Inc., Kuehne Chemical Company, Inc., Praxair, Inc., Union Carbide 
Corporation, and LCP Chemicals, Inc. (a division of the Hanlin Group, Inc.). 

ISP Environmental Services Inc., which has assumed the liabilities of GAF Chemicals 
Corporation, executed the Consent Order with the EPA on May 31, 1999. This Remedial 
Investigation and Feasibility Study Work Plan describes the activities that will be conducted in 
accordance with the Consent Order. The proposed field investigation, however, is based on 
assumed site conditions, and a specific site activity, as described in Chapter 5.0, may not be 
appropriate once the actual conditions become known. Therefore, ISP reserves the right to 
modify the sampling or testing regime based on preliminary results or actual conditions 
encountered in the field. If major modifications to the RI/FS work scope described in this 
document become necessary, they will be submitted to the EPA in the form of a Technical 
Memorandum or other form of communication and the proposed modifications will not be 
implemented in the field without EPA approval. This Work Plan also acknowledges that the 
project objectives discussed below may not be completely fulfilled upon completion of the 
specific activities described in this document and that additional site investigations may be 
required before a remedy can be selected. 

1.3 PROJECT OBJECTIVES 

The environmental concern at the site is the potential for contamination resulting from mercury
bearing wastes that were generated, stored, or disposed of at the site for a period of about 25 
years. Other sources of contamination, such as electric transformers that contained oils with 
polychlorinated biphenyls (PCBs) and former drum storage areas may also have contributed to 
site contamination. 
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The overall objective of the remedial investigation is to identify the nature and extent of 
contamination that may pose risks to human health and environment and to evaluate proposed 
remedies for the site. The objective of the feasibility study is to methodically select the most 
appropriate remedy, on the basis of several factors such as land use, effectiveness, and cost, that 
will be protective of human health and environment. 

1.4 SITE BACKGROUND 

This section presents the background history of the site. 

1.4.1 Site Ownership 

The Grasselli Chemical Company began industrial operations in the vicinity of the site around 
1885. Before then, the area was undeveloped marshland. In 1924, the company became the 
Grasselli Dyestuff Company. it was incorporated in 1929 as American I. G. Chemical 
Corporation, which was owned by the German company I.G. Farbenindustrie, A.G. In 1939, the 
company changed its name to General Aniline & Film Corporation. In 1942, 98 percent ofthe 
company stock was seized by the United States Justice Department as a war asset and the 
company was operated by the U.S. Government acting as Alien Property Custodian. The 
chlorine plant was constructed at the site sometime around 1955; the site was generally 
undeveloped marshland up until that time. In 1965, the U.S. Government sold the stock in a 
public offering and in 1968, General Aniline & Film Corporation changed its name to GAF 
Corporation. In 1971, GAF Corporation shut down the chlorine production plant (the site). 

In 1972, GAF Corporation (GAF) sold the plant to Linden Chlorine Products, Inc. ofEdison, 
New Jersey. The company was founded by former GAF employees and formed solely for the 
reopening and operation ofthe Linden chlorine plant. In 1975, Linden Chlorine Products, Inc. 
reported that they owned no other facilities and that they produced only three products - chlorine, 
sodium hydroxide, and hydrogen. 

By the early 1980s, as the company acquired additional chlorine production facilities along the 
U.S. east coast, Linden Chlorine Products, Inc. became LCP Chemicals-New Jersey, Inc., a 
subsidiary ofLinden Chemicals & Plastics, Inc. Between 1987 and 1989, the company name 
was changed to LCP Chemicals-New Jersey, a division of Hanlin Group, Inc. On July 10, 1991, 
Hanlin Group, Inc. filed for bankruptcy under Chapter 11 of the United States Bankruptcy Code 
and sold all of its operating assets before April 1994. In August 1994, the EPA conducted a site 
visit and confirmed that the chlorine process buildings were decommissioned, the facility was no 
longer functional, and that the site was vacated by LCP employees. Active Water Jet, Inc., a pipe 
cleaning company, who was a tenant at the site since about the early 1990s, remains as the only 
current tenant at the site. Other former site tenants are described later in this chapter. 
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1.4.2 Site Operations 

At the time of LCP Chemicals, Inc.'s mercury cell chlorine production, there were three main 
operating centers at the site - the mercury cell chlorine process area, the hydrogen gas processing 
plant, and the sodium hypochlorite manufacturing area. Process materials were transported to 
and from the site by tank truck, tank railroad car, or by barge. The storage and distribution of 
chlorine and related products (including methylene chloride and potassium hydroxide) generally 
occurred throughout the site's history. The chlorine production operations, however, were 
subject to periodic shutdowns brought on by changing market demand. The chlorine and related 
operating centers are described below, following a general description of the mercury cell 
electrolysis process. 

1.4.2.1 Mercury Cell Electrolysis Process 

The mercury cell was an industrial system that split common salt to produce chlorine. In a 
typical mercury cell process, salt solution (brine) passes between a graphite anode and a mercury 
cathode to produce chlorine and sodium through electrolysis. The chlorine is packaged in 
gaseous or liquid form for additional processing or distribution. The sodium dissolves in the 
mercury and the sodium-mercury mixture is made to react with water to produce sodium 
hydroxide and hydrogen. The products generated from this process, including the spent brine, 
contain residual amounts of mercury. 

1.4.2.2 Chlorine Process Area 

At the former chlorine plant, salt, water, mercury, and electricity were the principal raw materials 
used in the chlorine production process. LCP Chemicals, Inc.'s procedure for mercury handling 
and storage is not documented. Rock salt (or later evaporated salt) was transported to the site by 
rail, stored in the salt silos by Building 233 (Figure 1-2), and fed to the adjacent saturators to 
create brine. The brine was treated and filtered in a brine treatment tank in Building 233. The 
treatment consisted, of adding chemicals such as sodium hydroxide, sodium carbonate, and 
barium chloride to precipitate impurities like calcium carbonate, sulfates, and hydroxides. This 
residual material is known as brine purification mud or brine "sludge". In the mid 1960s, a 
surface impoundment, the brine sludge lagoon, was constructed and used to dispose of the brine 
sludge and process wastewater. The sludge was mixed with brine and the resulting slurry was 
pumped to the brine sludge lagoon through overhead pipes. The supernatant, or the liquid 
content of the brine sludge lagoon, was pumped back to the brine purification tank for recycling 
and for redistribution either to the mercury cells or for slurry usage. Disposal practices for the 
brine sludge before the brine sludge lagoon was constructed are not documented. 

After treatment, the purified brine was piped to the mercury cells in Building 230 and Building 
240 to produce gaseous chlorine and a mercury-sodium mixture. The chlorine was cooled, dried 
(i.e., water vapor removed) with sulfuric acid, liquefied in Building 233, and stored in 100 ton 
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vessels. The spent brine was recycled to the brine treatment tank in Building 233 for resaturation 
and to repeat the process. 

The mercury-sodium mixture was piped to denuders, or strippers, where it was hydrolyzed to 
form elemental mercury, a sodium hydroxide solution, and gaseous hydrogen. The mercury·was 
recovered and returned to the mercury cells. The sodium hydroxide solution was filtered and 
stored in above ground storage tanks at the northeast comer of the facility. Hydrogen gas was 
filtered in a commercial "Purasiv" unit south of Building 231 and piped to the hydrogen plant at 
the west end of the facility for packaging and distribution. On various occasions, the hydrogen 
gas was mixed with water and chlorine to form hydrochloric acid in both gaseous and liquid 
form. The hydrochloric acid was stored in tanks near Building 221. In ·March 1982, LCP 
Chemicals stopped the mercury cell process and brine sludge was no longer generated. 

Between 1985 and 1994, the site was used as a transfer terminal for products made at other 
Hanlin Group Facilities. Products including potassium hydroxide, sodium hydroxide, 
hydrochloric acid, and methylene chloride were shipped to the site by rail or by truck, stored in 
above ground tanks, repackaged, and distributed. The Hanlin Group sold all of its operating 
assets by April 1994. 

1.4.2.3 Linde Hydrogen Plant 

The hydrogen plant, formerly known as Linde Gasses, occupied about 2.1 acres at the west end 
of the site (Figure 1-2). In 1957, Union Carbide Corporation (UCC) leased the hydrogen plant 
from GAF and operated it through 1990. Hydrogen was distributed from the mercury cells to the · 
plant through overhead pipes. The gas was purified by UCC to remove entrained mercury 
(reportedly, up to five pounds of mercury was removed from the gas stream daily), stored, 
compressed, and shipped for distribution by trailer. This process continued through LCP 
Chemicals, Inc.'s 1972 purchase of the site from GAF. The hydrogen plant stopped utilizing the 
hydrogen generated by chlorine plant in 1980 and began packaging liquid cryogenic hydrogen 
that was brought to the plant from outside sources. 

In 1988, in preparation of a new tenant, UCC had the building interior and hydrogen compressors 
decontaminated for mercury and collected wipe samples to confirm that the cleanup was 
effective (IT, April22, 1988). IT reportedly recovered about 30 pounds of free mercury from 
one compressor and its associated piping. 

In May 1990, the Linde plant ceased operations after the UCC lease with LCP expired, which 
triggered the NJDEP's Environmental Cleanup Responsibility Act (ECRA). Because several 
areas of environmental concern unrelated to the chlorine manufacturing process were noted at the 
plant (former underground storage tanks, sumps, septic tanks, etc.), ECRA required that a soil 
and groundwater investigation be conducted within the general boundaries of the 2.1 acre site. 
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An environmental investigation and cleanup took place in the early 1990s and the NJDEP 
approved no further action for the hydrogen facility on June 20, 1995. 

The Linde Gas Facility was apparently last used in October 1994 by Liquid Carbonic 
Corporation, which was later purchased by Praxair, Inc. Liquid Carbonic rented the Linde Gas 
site from LCP Chemicals, Inc. and used it for office space and as a parking area for truck trailers. 
Liquid Carbonic Corporation ended its lease with LCP Chemicals, Inc. in March 1996. 

1.4.2.4 Hypochlorite Facility 

In 1972, Kuehne Chemical, Inc. participated in the formation of LCP Chemicals, Inc. Kuehne 
leased Lot 3.02, Lot 3.03, and the northern part ofLot 3.01 from LCP Chemicals, Inc. and started 
a sodium hydroxide manufacturing process. The processing area, located north of Building 220 
and between Avenue C and Avenue D, consisted of above ground storage tanks, loading areas, 
and support buildings (Figure 1-2). Kuehne obtained the raw materials - chlorine and sodium 
hydroxide, by overhead pipes from the chlorine plant and blended the chemicals to make sodium 
hypochlorite (bleach). Chlorine, sodium hydroxide, hydrochloric acid, and sodium hypochlorite 
were also stored and distributed by Kuehne. Kuehne vacated the site in February 1981. 

1.4.3 Site History 

Much of the historic information presented in this report is compiled from numerous documents 
dating back to 1975 and earlier. Within these documents are numerous contradictions 
concerning the past operations of the site. This problem is compounded by the fact that much of 
LCP Chemicals, Inc.'s records were lost or destroyed sometime in the early 1980s (Eder, 
September 1993). Every attempt was made to reconcile these differences through evaluations of 
supporting evidence such as historic maps, deed records, and aerial photographs. Appendix A 
presents a timeline that summarizes some of the key milestones that occurred at the site, lists the 
supporting references, and provides a qualitative assessment of the reliability of data. The 
historic information presented in this document is based on this timeline, which will likely 
require updates if, and when, additional sources of information becomes available. 

In 1870, all ofTremley Point was undeveloped marshland. By 1903, the tracks ofthe Sound 
Shore railroad were present, indicating that backfilling of low areas at the site had begun by that 
time. In 1923, the Grasselli Chemical Company was operating a large facility on the east side of 
the tracks north of South Branch Creek. The property on the west side of the tracks was vacant. 
By May 1929, the core buildings ofthe GAF Facility were present, but the LCP Chemicals, Inc., 
site was not developed. The property south ofGAF's Building 1 (about 550 feet north ofthe 
northern LCP site boundary) was undeveloped and dissected with man-made drainage channels. 

In 1940, the northern portion of the LCP Chemicals, Inc. site was still undeveloped marshland, 
with the exception of the presence of the Sound Shore Railroad tracks and the Central Railroad 
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tracks along Tremley Point Road. The British Petroleum tank farm was present (15 tanks). By 
July 1947, the GAF Facility had expanded southward to South Branch Creek. GAF's Building 
204 (Figure 1-2) was present at the northern edge of the site and northern part of the LCP site . 
(just north of Building 220) was used as a lay down area for coal piles, tanks, and drums. Part of 
South Branch Creek was already filled in. 

GAF began the chlorine operation at the LCP site in 1955 and by 1956, the core buildings of the 
chlorine facility were present, including Building 220 and Building 230. The hydrogen 
processing facility was constructed by 1959 and GAF leased 2.1 acres of the site to Union 
Carbide for hydrogen processing. The Brine Sludge Lagoon was reportedly constructed in 1962 
and by 1966, berms were present along the north and west side of the lagoon area. The chlorine 
process waste was reportedly treated in a former wastewater treatment unit before this time. The 
former wastewater treatment unit system is described in Section 1.6. By 1966, South Branch 
Creek was filled west of A venue B and the site drainage was provided by ,a flume and storm 
ditch system. 

In 1971, GAF ceased chlorine operations and in 1972, LCP Chemicals, Inc. purchased the site 
from GAF and restarted operations. Between 1968 and 1972, the portion of South Branch Creek 
east of Avenue B was rechanneled to a location about 750 feet to the south and mercury cell 
Building No. 240 was constructed. 

In 1972, LCP Chemicals, Inc. leased the northern part of the site to Kuehne Chemical Company 
to operate the sodium hypochlorite facility. In October 1972 and February 1974, the NJDEP 
reportedly observed lagoon overflows to South Branch Creek, but the quantities and responses 
are not known. LCP Chemicals, Inc. acknowledged both discharges in September 1975 and was 
levied a fine by NJDEP of$5,000 for each occurrence (NJDEP, July 1991). 

By 1975, LCP Chemicals, Inc. was cooperating with the NJDEP and held meetings to investigate 
waste disposal options for brine sludge, wastewater, and the estimated 11,000 cubic yards of 
sludge material stockpiled in the brine sludge lagoon. LCP Chemicals, Inc. informed the NJDEP 
that off-site disposal options were too expensive and elected to begin pilot testing of a more cost
effective stabilization process developed by Chemfix Technologies, Inc. 

LCP Chemicals, Inc. constructed an auxiliary surface impoundment, the Chemfix lagoon, and 
treated about 120,000 gallons (or about 460 cubic yards) of brine sludge using the Chemfix 
process. The Chemfix lagoon was used for a period of 4 days in 1976; the effectiveness of the 
operation was apparently questionable and LCP Chemicals, Inc. never continued with the 
Chemfix process. 

LCP Chemicals, Inc. turned to using a proprietary sludge roasting process which would volatilize 
and capture mercury from steam dried brine sludge; they received favorable results during 
laboratory bench testing. A pilot sludge roaster unit was constructed south of the brine sludge 
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. lagoon in 1978 but the brine sludge material was processed through it only infrequently as the 
unit required constant "debugging", modification, and repair. By 1980, the final modifications to 
the sludge roaster were completed and the unit was brought back on line after LCP Chemicals, 
Inc. was issued a temporary air permit from the NJDEP. In December 1980, LCP Chemicals, 
Inc. and the NJDEP agreed that the brine sludge lagoon required closure and agreed to formalize 
the process through an Administrative Consent Order . 

. 
In March 1980, the Linde hydrogen plant stopped accepting hydrogen from LCP Chemicals, Inc. 
because of excess mercury contamination in the gas. In early 1981, Kuehne Chemical was cited 
by the NJDEP for caustic discharges, allegedly deliberate, into South Branch Creek, and Kuehne 
vacated the site shortly thereafter. The NJDEP entered into the Consent Order with LCP 
Chemicals, Inc. in September 1981 which required that, among other items, no more waste be 
placed in the brine sludge lagoon, a closure plan be developed and submitted for NJDEP 
approval, and a groundwater investigation be conducted. In November 1981, LCP Chemicals, 
Inc., abandoned the sludge roaster process because of equipment problems and stopped the 
generation of brine sludge in March 1982. 

In 1982, LCP Chemicals, Inc. ceased plant operations, reportedly at the orders ofthe NJDEP and 
EPA, during the lagoon closure work to be protective of plant worker health and safety. The 
Chemfix lagoon was closed in 1983 (the Chemfix material was transferred to the brine sludge 
lagoon), and the brine sludge lagoon was closed by November 1984 with NJDEP approval. The 
lagoon closure consisted of dewatering, compaction, the addition of a two-ft thick clay cap, the 
addition of soil cover, and seeding. In June 1984, LCP submitted a facility closure plan to the 
NJDEP to close the production areas because of economic reasons. The EPA (1984) stated that 
LCP Chemicals, Inc. had planned to return to full chlorine-manufacturing operations in mid July 
1984, but they instead ceased all plant production operations by August 1985. The facility began 
to be dismantled and the equipment was shipped to other LCP facilities along the east coast. 
Beginning in 1985, the facility was used only as a storage and transfer station for chlorine-related 
products produced by other LCP facilities, such as sodium hydroxide, potassium hydroxide, 
methylene chloride, and hydrochloric acid. 

In July 1991, the Hanlin Group, Inc. filed under chapter 11 ofthe U.S. bankruptcy code and by 
April 1994, Hanlin sold all of its nation wide operating assets and all its chlorine manufacturing 
ceased. The EPA conducted a site visit in August 1994 and confirmed that the facility was no 
longer functional and that the employees were expected off the site by the end of August 1994. 
On November 10, 1998, the site property was formally abandoned by the New Jersey Bankruptcy 
Court. 

1.4.4 Site Layout 

The site is in a rough shape of a rectangle with two long, narrow arms extending to the southeast 
(Figure 1-2). The northern arm borders the course of South Branch Creek to Arthur Kill and the 
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southern arm borders the railroad spurs of the Central Railroad of New Jersey for a distance of 
about 800 feet south. 

Avenue B, Avenue C, and Avenue D extend roughly north to south across the site (Figure 1-2). 
South Branch ~reek, the former Chemfix lagoon, the former brine sludge roasting unit, and the 
closed brine sludge lagoon are east of Avenue B. 

The channel to South Branch Creek extends from Arthur Kill westward and ends at the railroad 
tracks between A venue B and A venue C (the original channel was relocated between 1968 and 
1972). A wooden flume formerly connected to the creek at this point, extended northward along 
A venue C, then extended westward along the northern boundary of the site across A venue D and 
corinected into the ditch system of the GAF site. The flume system is currently backfilled. 

Above ground storage tanks (currently empty) used for sodium hydroxide, chlorine, and brine are 
located between A venue B and A venue C. The chlorine liquefaction and compressor building 
(Building 231 ), the former hydrogen filtering unit (Purasiv unit), and the wastewater metering 
sump are also here. An effluent treatment building was also located just south of the surface 
water flume to South Branch Creek. 

The chlorine and hypochlorite processing areas and the brine treatment area were. located 
between A venue C and A venue D in the central part of the site. The north central area consisted 
of the former hypochlorite processing area, which included a chlorine truck-loading area, a 
laboratory and locker building (Building 221), and Building 223 (usage unknown). The mid
central area contains the cell buildings (Building 230 and Building 240), the shop and service 
building (Building 220), and the chlorine cooling and drying building (southern part of Building 
240). The south central portion contains the former salt storage tanks, the saturators, the brine 
storage tanks and the brine processing building (Building 223). 

The site is mostly vacant west of Avenue D. This area contains the area ofthe former hydrogen 
plant and an existing electrical switchyard. Much of the area was used for employee parking. 

1.5 SOLID AND HAZARDOUS WASTE GENERATION 

The wastes generated at the site included mercury contaminated sludge, mercury vapors, spent 
lubricating oils, transformer oils, degreasing solvents, mercury contaminated process wastewater, 
spill wash down fluids, and stormwater runoff (Eder, January 1992). 

Brine purification mud (brine sludge) and associated process wastewater were the principal 
wastes generated at the site. In 1981, the EPA listed brine purification mud from the mercury 
cell process as hazardous waste No. K071 and associated wastewater treatment sludge as 
hazardous waste No. K106. The mercury content ofthese materials is the basis for listing the 
material as hazardous. 
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A "typical" brine sludge composition was reported by LCP Chemicals, Inc. (1975) as NaCl 
(20%), BaS04 (50%), CaC03 (15%), CaS04 (15%), metal hydroxides (2%), dirt (2%), mercury 

· (100-500 parts per million- 0.05%). Wastewater treatment sludge was also generated during 
chlorine production. In their 1975 Preliminary Report on Brine Sludge, LCP Chemicals, Inc. 
reported that an estimated 7.5 tons of sludge was generated every day and that their current 
stockpile of sludge was an estimated 11,000 cubic yards. Eder (1992) reported that up to 20 tons 
of sludge were generated per day. 

Seven sludge samples were analyzed for selected inorganic constituents between 1980 and 1981 
(NJDEP, January 8, 1988). The analyses showed that the sludge contained mercury with 
concentrations ranging between 272 mg/kg and 4,576 mg/kg. Liquids filtered from the sludge 
contained mercury at concentrations ranging between 40 ug/1 and 2,520 ug/1. 

Waste disposal practices for the chlorine plant before construction of the brine sludge lagoon are 
poorly documented. GAF reportedly used a small pond as a wastewater treatment unit for 
disposal. The wastewater was pH neutralized, filtered though a carbon unit at the north end of 
the site, and discharged into South Branch Creek. The location of the discharge point into South 
Branch Creek is not documented. . . 

A survey plan in a report by Geraghty & Miller ( 1982) shows that the brine sludge pile grew to a 
height of about 40 above the ground surface. An estimated 31,000 cubic yards ofbrine sludge 
was left in the lagoon at the time of closure. The material in the lagoon was dewatered, graded, 
compacted, and capped with a clay cover in 1984. 

Other sources of potential sources of contamination included: 

• Kuehne Chemical Company, which operated at the site from 1972 to 1981, allegedly dumped 
bleaches and other caustic material into South Branch Creek on a daily basis. 

• The Linde Hydrogen Plant, which received mercury-contaminated hydrogen gas from about 
1957 to 1980, processed mercury on a daily basis. 

• Eder (September 1993) reported that small quantities of solvents used at the site for general 
cleaning and degreasing could also potentially have been released to the environment. 

• Transformers were located behind Building 230 and Building 240, and on the north side of 
Building 231. The transformers may have contained oil with PCBs. 

• Storage tanks at the site were used to store chlorine, sodium hypochlorite, sodium hydroxide, 
and methylene chloride (NJDEP, January 8, 1988). 
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• A 300 square-foot concrete drum storage pad with containment berms was located at the 
south central edge of the site. The pad was used to store drums of motor oil, waste oil, and 
other lubricants (Eder, 1993). During their December 22, 1987 inspection, the NJDEP noted 
stained soils and detected organic vapors around the pad. 

1.6 WASTEWATER AND SURF ACE WATER HANDLING 

Before 1972, wastewater generated by cell washdown and cell maintenance was reportedly 
processed in a former pond, located east of the electrical switchyard (Eder, January 1992). The 
pond was originally part of the channel of South Branch Creek (Eckenfelder, September 1989). 
The wastewater was pH neutralized, filtered though a carbon unit at the north end of the site, and 
discharged to South Branch Creek. Eder (January 1992) stated that in the mid 1970s, the former 
wastewater treatment unit was reportedly excavated, backfilled, and covered with asphalt. The 
treatment unit was still present in mid 1972 (LCP, July 21, 1972) and possibly only backfilled in 
1982 (NJDEP, February 1982). 

Plant wastewater and sludge were collected in a 500,000 gallon (500K) agitating collection tank 
and the slurry was piped to Silo No.4. The supernatant was directed to the effluent treatment 
system and the settled solids were directed to the brine sludge lagoon, or later, to a 4,500 gallon 
surge tank at the sludge roaster unit (NJDEP, January 8, 1988). 

Storm water runoff at the site collected in a continuous concrete drainage swale/trench that 
surrounded the process area and was routed to a concrete sump south of Building 231. The 
runoff was pumped to holding tanks outside Brine Building 233, pH adjusted, filtered, polished 
with carbon, and stored pending annual or semiannual discharge to South Branch Creek in 
accordance with their New Jersey Pollutant Discharge Elimination System (NJPDES) permit. 
The system in Brine Building 233 was operational since the early 1980s. 

Process wastewater in the mercury cell buildings drained to concrete floor trenches, collected in 
sumps in the northeast comer of each cell building, pumped to holding tanks, and eventually 
pumped to the wastewater treatment system. 

1.7 PERMITS 

A summary ofthe permits that were issued to LCP Chemicals, Inc. is presented in Table 1-1. 
The first reference to Permit No. NJ0003778, the discharge to surface water permit, was made in 
June 197 5, when the facility reported to the EPA that an acciden_tal release of brine sludge to 
South Branch Creek occurred for an estimated nine-hour period. The conditions of that permit 
were not described. 

The NJDEP reissued the Permit in 1987 and required that LCP Chemicals, Inc. install four new 
monitoring wells to evaluate the groundwater quality in the water table aquifer. 
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Kuehne Chemical Company submitted a National Pollutant Discharge Elimination System 
(NPDES) permit application, Application No. 0027707, on August 27, 1974. In August 1980, 
the EPA issued the NPDES permit for the discharge of uncontaminated cooling water only from 
the sodium hypochlorite process. In 1981, the NJDEP alleged that Kuehne Chemical Company 
was dumping caustic material into the outfall and issued a Notice of Civil Administrative Penalty 
Assessment against the company on October 7, 1981. The notice states that a pipe was observed 
during an NJDEP site visit on January 26, 1981 "connected to the outfall in such a manner as to 
allow for a physical conduit for the passage of pollutants to the waters of the State". This 
connection was removed at the time of a follow up visit by the NJDEP on the next day. The 
notice also states that Kuehne Chemical Company ceased operations and vacated the site that 
same day. 

1.8 REGULATORY VIOLATIONS, ACTIONS, AND INVESTIGATIONS 

The section summarizes the regulatory history of the LCP Chemicals, Inc. site. 

1.8.1 Summary of Incidents and Enforcement Actions 

The NJDEP (July 1991) states that in September 1975, LCP Chemicals, Inc. was fined $10,000 
for discharges of supernatant from the brine sludge lagoon to South Branch Creek in October 
1971 and February 1974. Details ofthe discharges are not known. 

On September 17, 1981 the NJDEP signed an Administrative Consent Order, dated September 
17, 1981 requiring that LCP Chemicals, Inc. perform the following tasks: 

• Cease use ofthe Brine Sludge Lagoon by January 1, 1982; 
• Submit a closure plan for the Brine Sludge Lagoon; 
• Submit a closure plan for the Chemfix Lagoon; 
• Conduct air monitoring of the brine sludge pile; and 
• Conduct a soil, sediment, surface water, and groundwater sampling program. 

LCP Chemicals, Inc. responded to the requirements of the order and both lagoons were formally 
closed by November 1984, air monitoring of the sludge pile took place on June 4, 1981 
(RECON, 1981), and a limited soil, sediment, surface water, and groundwater investigation was 
performed by Geraghty and Miller (1982). The results of the investigation are briefly 
summarized in Section 1.1 0.4. 

The NJDEP issued an Order dated May 4, 1982 to cease the November 5, 1981 violation of 
N.J.A.C. 27-8.3(e)2 resulting from a ruptured muffler plate on the brine sludge roaster allowing 
mercury emissions to vent directly to the atmosphere from the operation of four unpermitted 
propane burners on the unit (Eder, January 1992). LCP Chemicals, Inc., however, abandoned the 
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sludge roaster experiment because of equipment problems and had stopped roaster operations in 
November 1981. 

In a letter dated June 4, 1982, the NJDEP denied LCP Chemicals, Inc.'s Hazardous Waste 
Facility Permit Application because of the severe deficiencies of the sludge roasting system and 
the inability to process the waste on site. LCP Chemicals, Inc. (June 29, 1982) responded in a 
letter to the NJDEP that they planned to modify the roaster design to correct these deficiencies. 
LCP Chemicals, Inc. continued with the lagoon closures and began to dispose of its waste off 
site. 

The EPA issued a Complaint/ComplianceOrder dated August 25, 1982 for iack of freeboard in a 
surface impoundment (brine sludge lagoon). LCP Chemicals, Inc. was also cited for lack of a 
waste analysis plan, not maintaining a schedule of inspections, and lack of a contingency plan. 
LCP Chemicals, Inc. (August 10, 1984) reported that they were fined $1,000 for the freeboard 
violation and corrected the other violations with no penalty assessment. 

The NJDEP issued a Notice of Violation dated January 7, 1983 for failure to submit a RCRA 
Treatment, Storage, or Disposal Facility annual report. An annual report was submitted to the 
NJDEP shortly thereafter on January 17, 1983 and no penalty was assessed. 

The NJDEP issued a Notice ofViolation dated November 16, 1983 for failure to establish 
financial assurance for closure and post-closure monitoring of the brine sludge lagoon and to 
demonstrate financial responsibility for claims. LCP Chemicals, Inc. responded (August 10, 
1984) that it was their understanding that the NJDEP Division of Waste Management now had 
copies of the necessary documents and that the matter was now.resolved. 

The NJDEP issued an Administrative Order, dated February 11, 1985, requiring that LCP 
Chemicals, Inc. maintain documentation of the job title for each position at the facility related to 
hazardous waste management, the name of the employee filling each job, keep a roll-off 
container with hazardous waste material secure, provide immediate access to telephones and 
alarm systems within hazardous waste areas of the facility, and to develop an evacuation 
procedure for employees. LCP Chemicals, Inc. corrected the deficiencies and was assessed a 
penalty of $900. 

1.8.2 Summary of Spills and Releases 

Several spills and releases at the site were documented by the NJDEP and the EPA. These 
incidents are briefly described below. 
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1.8.2.1 South Branch Creek 

October 30, 1972 - A release occurred from the brine sludge lagoon - location and quantities 
unknown (NJDEP, July 1991). 

February 7, 1974- A release occurred from the brine sludge lagoon- location and quantities 
unknown (NJDEP, July 1991). LCP Chemicals, Inc. acknowledged both releases on 
September 25, 1975 and was fined a total of$10,000. 

June 25, 1975 -A nine hour discharge of the contents of the brine sludge lagoon into South 
Branch Creek occurred when a recycling pump failed (LCP, July 27, 1975). 

August 15, 1979- An estimated 10,000 to 20,000 gallons of mercury-contaminated brine 
overflowed a saturator for an 8-hour period when it became blocked with salt. The brine 
discharged into South Branch Creek (LCP, August 20, 1979). A sample from the spill was 
analyzed by LCP Chemicals, Inc. for mercury and showed a concentration of 8.6 parts per 
million. 

In January 1981, a former employee who worked at the site between 1972 and 1980 stated that 
he sometimes performed laboratory analyses on the effluent water that was being discharged into 
South Branch Creek (NJDEP, January 25, 1981). On one occasion, he detected mercury 
concentrations eight to ten times greater that the maximum allowed (the concentrations were not 
specified). The employee alleged that his supervisor told him to destroy the results, which he 
did. 

October 7, 1981- Kuehne Chemical Company was cited by the NJDEP for discharging caustic 
material into South Branch Creek (NJDEP, October 7, 1981). Kuehne Chemical Company 
contested the NJDEP's action and subpoenaed the NJDEP on October 27, 1981 for depositions. 
The outcome of this dispute is unknown. 

1.8.2.2 500,000 Gallon (500K) Tank 

Several releases were documented by the NJDEP near the 500,000 gallon (500K) brine tank. 
The NJDEP Site Inspection Reports can be found in the RCRA Facility Assessment for LCP 
Chemicals- New Jersey (NJDEP, January 8, 1988). 

On September 1 7, 1980, an unspecified amount of brine sludge was noted on the gravel near the 
500K tank. 

On October 9, 1980, brine sludge was transferred from the 500K tank to the brine sludge lagoon · 
by front end loader and dump truck. During the transfer process, some sludge had fallen to the 
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ground. LCP told the NJDEP that the spilled sludge would be flushed into the sump next to the 
500K tank. 

On January 22, 1981, a leak was observed in an overhead pipe north of the 500K tank. Wash 
water from the cell rooms spilled onto the unpaved ground. The NJDEP was informed that 
repairs would be made. 

On October 22, 1981, a 1 0 ft by 4 ft hydrochloric acid spill resulting from a leaking overhead 
pipe was observed about 15ft northwest ofthe 500K tank. 

On April 13, 1982, a spill of sodium sulfide crystals was observed just north of the 500K tank. 

1.8.2.3 Releases Near the Brine Sludge Lagoon 

NJDEP Site Inspection reports document releases of brine sludge from leaks from the overhead 
pipes leading from Building 233 to the brine sludge lagoon. The NJDEP Site Inspection Reports 
can be found in the RCRA Facility Assessment for LCP Chemicals- New Jersey (NJDEP, 
January 8, 1988). 

On October 22, 1981, a 1 ft by 15 ft spill of brine sludge slurry resulted from a leaking overhead 
transfer line between the 500K tank and the brine sludge lagoon. The spill occurred on Avenue 
B, between the railroad tracks and the brine sludge lagoon. The exact location of the overhead 
line is not well documented, but NJDEP sketch maps (e.g., NJDEP, November 19, 1981) indicate 
that it extended from the 500K Tank/Building 233 area to the southwest corner of the brine 
sludge lagoon. 

On November 19, 1981, the overhead line was again leaking, which resulted in a 30ft by 125ft 
spill along the A venue B railroad tracks. 

In January 1981, a former employee who worked at the site between 1972 and 1980 stated that 
sometime in 1973 or 1974, brine sludge was removed from the brine sludge lagoon and the 
material was spread out on the ground between Building 231 and the railroad tracks (NJDEP, 
January 25, 1981). To his knowledge, this occurred on only one occasion. 

1.9 PHYSICAL SETTING 

The general physical setting of the LCP Chemicals, Inc. site is presented in this section. 

" 

1.9.1 Topography and Drainage 

The site is relatively flat, with the exception of the former brine sludge lagoon, at an elevation of 
about 8 feet above mean sea level (Figure 1-1 ). The former brine sludge lagoon has a footprint · 
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of about 150 ft by 250 ft and it reaches a height of about 15 ft above grade. The mound is 
vegetated, although several shallow erosion gullies are present along the flanks. 

The 1 00-year flood elevation for the Linden, New Jersey area is estimated to be about 9 ft mean 
sea level (Eckenfelder, 1991) and therefore, most ofthe site is located within a 1 00-year flood 
zone. A map showing the site in relation to the 1 00 year and 500 year flood plain is shown in 
Appendix B. 

Storm water runoff at the site collects in drainage swales that surrounded the process area and 
routes to a concrete sump south of Building 231. The runoff is reportedly periodically pumped 
into holding tanks outside Building 233, pH adjusted, filtered, polished with carbon, and stored 
pending annual or semiannual discharge to South Branch. 

1.9.2 Geology 

The geology across the site is defined only in a few locations. Subsurface data east of A venue B 
were collected from borings that were advanced to bedrock immediately around the brine sludge 
lagoon (Geraghty & Miller, February 1982). The following four stratigraphic units are identified 
in the area around the former brine sludge lagoon (Figure 1-3): 

• Fill Unit- industrial fill and imported sands (5-10ft thick) 
• Tidal Marsh Deposits - dark gray organic clay ( 10 ft thick) 
• Till Unit- red brown silt and clay , +/-red-brown weathered shale (20-30 ft thick) 
• Bedrock - siltstone and shale of the Passaic Formation. 

Fill Unit - the Fill Unit is a heterogeneous mixture of silt to gravel-sized particles containing 
industrial material including slag, crushed stone, and brick. On the basis of its geographic 
location (i.e., in lowlands), date of deposition (beginning in the late 1920s), and composition, this 
material likely meets the definition of"Historic Fill", as defined by the NJDEP in N.J.A.C. 
7:26E-1.8. 

Tidal Marsh Deposits - This unit consists of dark gray clay with organic matter and tidal grasses, 
with occasional layers of peat and silt. A subunit of organic silty sand with shells was also 
identified. 

Till Unit- This unit consists of reddish brown clay, silt, sandy silt, and gravel. Some ofthis 
material, at depths close to bedrock, is derived from the weathering of bedrock. 

Bedrock- Bedrock consists of the reddish brown shale and siltstone of the Passaic Formation of 
the Newark Supergroup. 
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This same stratigraphic package was also identified immediately north of the site at the GAF 
Chemicals Corporation facility (hereafter called the ISP Environmental Services Inc. site) by 
Eckenfelder ( 1991). 

The subsurface geology west of A venue B was never investigated in detail. During the ECRA 
investigation of the Linde Hydrogen Plant, eight borings were advanced, but only to depths of 
about 15 feet (IT, 1991). IT identified the material underlying the 2.1 acre site, from top to 
bottom, as 8 feet of fill, consisting of black cinders, black sand, and pieces of rock and gravel, 
and an undetermined thickness of gray clay, peat, and red and gray silt (Tidal Marsh Deposit). 
The Tidal Marsh Deposit was apparently not completely penetrated at the former hydrogen plant. 

1.9.3 Hydrogeology 

The groundwater characteristics of the site are not well defined. On a regional scale, the 
groundwater flow direction is inferred to be predominately eastward toward Arthur Kill. Data 
from previous investigations indicate that the water table is between 3 and 6 feet below the 
ground surface with an elevation of approximately 5 to 6 feet above mean sea level. 

Geraghty & Miller (1982) installed six monitoring wells (MW-1, MW-1A, and MW-2 through 
MW-5) around the former brine sludge lagoon. The length ofthe well screens varied from 5 ft to 
30 ft (Table 1-2) and the screens were set at different depths and within different stratigraphic 
units (Figure 1-3). As such, these wells are considered suspect for any evaluation of 
contamination and the groundwater elevation data from these wells are not useful to identify 
groundwater gradients and flow directions. Permeability tests and the evaluation of tidal 
influences on these wells were apparently never conducted. 

Eder installed four shallow groundwater wells in 1990 (MW -6 through MW -9) with screens set 
across the water table (Figure 1-2), but did not report groundwater elevations, flow directions, or 
possible tidal influences on groundwater (Eder, January 1992; September, 1993). 

In the west portion of the site, IT Corporation installed 8 shallow monitoring wells between 1991 
and 1992 (MW-1 through MW-8; herein called IT-MW-1 through IT-MW-8) around the Linde 
hydrogen plant (Figure 1-2) as part of an ECRA investigation (IT, May 1992). On the basis of 
data collected during two rounds of water level measurements, IT reported that the groundwater 
flow direction was south to southwest toward the Rahway River (Figure 1-1 ). Groundwater data 
can no longer be collected from these wells because they were sealed, with NJDEP approval, on 
October 13, 1993 in response to the NJDEP's no further action decision for the hydrogen plant 
(IT, June 1994). 

Eckenfelder (1991) reports that the shallow groundwater flow direction in the northwestern 
portion of the site is to the north based on work conducted on the neighboring ISP Environmental 
Services Inc. Site. 
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An evaluation ofthe available historic boring and monitoring well data (Table 1-2) allows 
several inferences to be made about groundwater at the site. Data from monitoring well pair 
MW-1 and MW-1A (Figure 1-3) suggests that a potential downward vertical gradient exists 
between the upper and deeper water-bearing zones, although the transient effects of tides on site 
groundwater have not been investigated in detail. The water table appears to occur within the fill 
unit (see Eder and IT data in Table 1-2) just above the Tidal Marsh Deposit. The Tidal Marsh 
deposit may be locally acting as a confining layer to infiltrating precipitation which could cause 
the local groundwater to exist under perched conditions. A substantial saturated thickness is not 
present above the TMD. The historic data shown in Table 1-2 suggest that only an average of2 
to 3ft of water is present above the TMD. This conceptual geologic and hydrogeologic model of 
the site will be further evaluated during this Rl. 

1.9.4 Wetlands 

Malcolm Pimie (1995), as an EPA Contractor, conducted a wetland delineation survey in 1995 
along South Branch Creek using 1989 U.S. Federal wetland determination criteria (EPA and 
.others, January 1989). Malcolm Pimie reported that a narrow corridor of wetlands existed along 
both banks of South Branch Creek for its entire length. Malcolm Pimie estimated that about 
2,300 lineal feet (0.43 miles) of wetlands frontage existed along South Creek basin and within 
the boundaries of the site, although the total acreage was not reported. The wetlands were 
classified as estuarine emergent wetlands. Malcolm Pimie (1995) also reported that there are no 
terrestrial sensitive areas on or within 200 feet of the site property. Malcolm Pimie's report of 
the wetland delineation survey is presented in Appendix C. Malcolm Pimie's wetland 
delineation map is also included in Appendix C, although the delineation lines apparently were 
not reproducible from the original because the extent of wetlands in not visible on the map. 

1.9.5 Surface Water 

The center of the site is located within 1 ,500 feet of the Arthur Kill. Arthur Kill is a tidal channel 
that joins Newark Bay and Raritan Bay. Pralls Island is in the center ofthe Arthur Kill opposite 
the site. 

South Branch Creek, a local tidal tributary of Arthur Kill, drains the site and discharges to the 
Arthur Kill. Originally, South Branch Creek flowed across the center of the site, roughly beneath 
the area where Building 230 now stands, and extended to the area now occupied by the former 
hydrogen plant. By 1947, the creek was beginning to be filled and diverted from its original 
channel west of A venue B. 

The course of South Branch Creek between A venue B and Arthur Kill was altered sometime 
between 1968 and 1972. The original discharge point of the Creek was about 750 feet north of 
the current discharge point. By 1966, South Branch Creek was no longer present west of 
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A venue B (Eckenfelder, 1989) and a system of wooden flumes and concrete trenches were 
installed to provide drainage west of Avenue B. 

Arthur Kill is classified by the NJDEP as saline estuarine waters- SE3 (N.J.A.C. 7:9B) with 
designated usages of secondary contact recreation (i.e., boating, fishing, minimal ingestion), 
maintenance of wildlife, and maintenance and migration of the natural and established biota. 
The Rahway River is located about 1,500 south ofthe site. The Rahway River is classified as 
SE2 (N.J.A.C. 7:9B) which has similar uses as SE3 waters . 

1.9.6 Tidal Data 

Tidal influences on groundwater or South Branch Creek are not well defined. NUS (1984) states 
that there are 2 foot tides in South Branch Creek. High tide and low tide differences measured at 
the Rahway River Station (about 1 mile southwest of the site) average about 5 ft per cycle (Tide 
Tables, 1996). Tidal influences on Eder's shallow monitoring wells MW-6 through MW-9 have 
not been reported. 

1.9.7 Land Use 

The site is located between the Arthur Kill to the east, the New Jersey Turnpike to the west, and 
the Rahway River to the south. The area is mostly industrial. The only residential area within a 
mile radius is in the Tremley section of Linden, about 0.75 miles west ofthe site. The area 
immediately surrounding the site is zoned by the City ofLinden as H-1, Heavy Industrial 
District. The permitted uses of this zone include manufacturing (with no chemical or raw 
material processing), research and laboratory offices, service stations, truck terminals, and tank 
farms. The zoning regulations do not currently allow residential development east of the New 
Jersey Turnpike (Eckenfelder, 1991). 

Current land use is within an approximate 1-mile radius of the site is primarily industrial, with 
pockets of wooded wetlands, saline marshes, and surface water bodies (NJDEP, 1996). A map 
showing land use in the site vicinity is presented in Appendix B. The New Jersey Turnpike 
forms a major geographic boundary separating Tremley Point from the rest of the City of Linden, 
New Jersey. 

1.9.8 Well Search 

Potable water supplies in the vicinity of the site have been researched by Malcolm Pirnie (July 
1995). Groundwater is not used as a source of drinking water within four miles of the site. 
Although the Passaic Formation is a state aquifer, there are no potable wells within four miles of 
the site. There are no designated or proposed Wellhead Protection Areas within four miles of the 
site. A preliminary compilation of Public-Community Water-Supply (PCWS) Wells conducted 
for New Jersey by the NJ Geological Survey (July, 1997) indicates that there are no PCWS wells 
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within 3.5 miles of the site. A decision to update the well search for the site vicinity will be 
conducted after an evaluation of the hydrogeologic and groundwater quality data generated 
during the RI field investigation. 

1.9.9 Ecological Resources 

A Greenway project was initiated for the Arthur Kill as part of a response to a 1990 Bayway 
Refinery oil spill. Numerous salt marsh habitats were identified inside the Arthur Kill watershed 
area close to the site. The Peregrine Falcon, the northern harrier, the great blue heron, the yellow 
crowned night heron, and the little blue heron are reported to either breed or hunt in the 
surrounding marshes. A habitat restoration project was ongoing at Pralls Island as of 1996 to 
protect these NJ state-listed species. An ecological evaluation of South Branch Creek was 
apparently never performed. There are no terrestrial sensitive environments within 200 feet of 
the site (U.S. EPA, 1996). 

1.9.10 Climate 

The National Oceanic and Atmospheric Administration/Cooperative Institute for Research in 
Environmental Sciences Climate Diagnostics Center (April 2000) report the following climate 
data for the site area (Newark, NJ). From 1961 through 1990, the average monthly maximum 
temperatures range from 85.7 degrees Fahrenheit in July to 37.7 degrees Fahrenheit in January. 
Temperature extremes range from a high of 105 degrees Fahrenheit in July 1966 to a low of -8 
degrees Fahrenheit in January 1985. 

The 30-year normal annual precipitation (1961 through 1990) is 43.9 inches with its distribution 
relatively uniform throughout the year. The mean annual snowfall is 26.6 inches. Eckenfelder 
( 1991) report that in the site area, the prevailing wind direction is from the southwest, west, and 
northwest. Relative humidity for the area averages about 73 percent in the morning to about 61 
percent in the evening. 

1.9.11 Aerial Photographs 

A set of aerial photographs was compiled by Eckenfelder (1989) for the ISP Environmental 
Services Inc. site which borders the site to the north. An evaluation of the photographs, which 
include the LCP site, is presented in Appendix D. Reproductions of the aerial photographs from 
the years 1929, 1947, 1952, 1956, and 1967 are also included in Appendix D. The EPA (1999) 
also compiled an evaluation of aerial photographs ofthe site. The EPA evaluation was used to 
identify historic potential areas of concern such as areas of stained soil and areas of standing 
water (Section 1.11.15). Data from the EPA aerial photograph interpretation were used in the 
selection of proposed sampling locations, which is detailed in Section 5.0. 
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1.10 OVERVIEW OF PREVIOUS INSPECTIONS AND INVESTIGATIONS 

Table 1-3 presents a summary ofthe regulatory site inspections and investigations conducted at 
the site. A brief discussion of those investigations which generated analytical data is presented 
below. This summary is not intended to provide detailed information on the nature and extent of 
site contamination because much of the analytical data generated to date is old, unsupported, and 
consequently suspect and unusable for site decisions. Some of the analytical results (such as data 
from filtered groundwater samples) are not plotted or tabulated in this report because the data has 
no regulatory value. The intent of this section is to present a broad overview ofthe previous 
investigations to provide a general historic perspective of the site. 

To provide a point of reference for the discussion of the historical results, the current NJDEP 
cleanup criteria (May, 1999) for mercury, the primary constituent of concern, is presented. The 
NJDEP Residential Direct Contact Soil Cleanup Criterion for mercury is 14 mg/kg, the NJDEP 
Non Residential Direct Contact Soil Cleanup Criterion for mercury is 270 mg/kg, and the NJDEP 
groundwater criterion for mercury is 2 ug/1. New analytical data collected during this RI/FS will 
be compared against the current Applicable or Relevant and Appropriate Requirements, as 
required by CERCLA. 

1.10.1 1978 NJ Department of Health Sampling 

An aqueous sample was collected from the "leachating drainage ditch tributary to Arthur Kill" on 
May 31, 1978 (Table 1-4 ). The collector is unknown. The pH of the sample was 12, which 
represents caustic conditions. The exact location of the sample is not known. 

1.10.2 1980 NJ Department of Health Sampling 

A total of seven sediment samples (C05786, C05784, C05782, C05851, C05793, C05790, and 
C05788) were collected from South Branch Creek on August 12, 1980 for unspecified reasons. 
The collector is unknown and the locations ofsome samples can only be inferred because maps 
were not provided. The mercury concentrations of the samples ranged between 7.8 mg/kg to 
87.7 mg/kg (Table 1-5). The current NJDEP sediment guidance screening value for mercury is 
0.71 mg/kg (medium effect range for estuarine sediments). Figure 1-4 provides the inferred 
sediment sample locations and the analyte concentrations. 

1.10.3 RECON Systems 1981 Sludge Pile Air Sampling 

On June 4, 1981, RECON Systems, Inc. conducted real-time mercury air monitoring of the waste 
pile in the brine sludge lagoon. They estimated that the pile emitted an average 113 grams/day of 
mercury. They cautioned, however, that because of numerous atmospheric variables used to 
calculate the emission rate (e.g., temperature, wind speed, etc.), the results were valid for that day 
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only. Mercury emissions at active chlorine production facilities currently cannot exceed 2,300 
grams/day (EPA, 40 CFR Part 61 ). 

1.10.4 1981 Geraghty & Miller Groundwater Investigation 

·The first formal investigation at the site occurred in 1981 with the installation of six monitoring 
wells around the brine sludge lagoon in September and October 1981 to comply with the NJDEP 
September 1981 Consent Order and with RCRA groundwater monitoring requirements. 
Geraghty & Miller (1982) installed one water table monitoring well (MW-1A) and five wells 
(MW-1 through MW-5) that were screened either below or across the Tidal Marsh Deposit 
(Figure 1-3). As previously stated, these wells are suspect for any data previously collected and 
will not be used in any future investigations. 

Soil samples collected from the upper 10 feet (Fill Unit) ofthe monitoring well borings had 
mercury concentrations that ranged from 1.0 mg/kg to 772 mg/kg (Table 1-6). The concentration 
of mercury in soil decreased with depth, and generally decreased distinctly at the base ofthe fill 
layer (Figure 1-5). The soil data indicates that the screens for the Geraghty & Miller monitoring 
wells MW-1, MW-2, MW-3 and MW-4 were set below the depth of significant mercury 
contamination in soil. 

The monitoring well network (MW-1, MW-1A, and MW-2 through MW-5) established by 
Geraghty & Miller (1982) is not effective in monitoring shallow groundwater quality around the 
brine sludge lagoon. The screens for these monitoring wells were set within different geologic 
horizons (described in Section 1.9.3 and shown in Figure 1-3) and, as described above, below the 
depth of mercury contamination in saturated soil. The groundwater data from these wells, 
according to the NJDEP, were not useful to support further action or no further action decisions 
for the site. In 1987, the NJDEP (January 1987) downgraded the status of these wells to 
piezometers and required that LCP Chemicals, Inc. install four new water table monitoring wells. 
The new wells were installed by Eder in 1990 (Figure 1-2). 

Geraghty & Miller submitted two rounds of dissolved (filtered) groundwater samples to the site 
laboratory for mercury analysis in October 1981 and one round of groundwater samples to an 
independent laboratory in November 1981. The analytical results showed mercury 
concentrations of less than 1 ug/1. 

Four surface soil samples (S-1 through S-4) and one sediment sample (GM-Sed) were collected 
by Geraghty & Miller and analyzed by the site laboratory. Mercury concentrations in the soil 
samples (Table 1-6 and Figure 1-6) ranged between 27 mg/kg and 1,580 mg/kg and the mercury 
concentration in the sediment sample was 46 mg/kg (Table 1-5 and Figure 1-4 ). 
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1.10.5 March 1982 Groundwater Samples to ETC laboratory 

Filtered groundwater samples (MW-1, MW-2, MW-3, and MW-4) were collected on March 15, 
1982 by LCP Chemicals, Inc. and submitted to ETC Laboratories for the analysis of selected 
metals, selected pesticides, bne herbicide (silvex), radiological parameters, bacteria, and water 
quality parameters. Arsenic (10 ug/1) and cadmium (10 ug/1) exceeded the current NJDEP 
Groundwater Criteria of 8 ug/1 and 4 ug/1, respectively. 

1.10.6 1984 NUS Corporation Investigation 

On September 27, 1984, NUS, as contractors for the EPA, collected three groundwater samples 
(GW-1 through GW-3), two surface soil samples (S-1 and S-2), and two sets of surface 
water/sediment samples (SW-1/SD-1 and SW-2/SD-2) from areas around the brine sludge 
lagoon. The samples were analyzed for VOCs, SVOCs, pesticides, PCBs, and metals. 

The three groundwater samples, designated by NUS as 3348-GW-1, 3348-GW-2, and 3348-GW-
3, were collected from MW-2, MW-4, and MW-5, respectively. The samples contained 
concentrations of arsenic, chromium, and lead, that exceeded the current NJDEP groundwater 
standard of 8 ug/1, 100 ug/1, and 10 ug/1, respectively (Table 1-7). Mercury concentrations in 
MW-4 (253 ug/1) and MW-5 (116 ug/1) exceeded the current NJDEP mercury groundwater 
standard of2.0 ug/1. 

The two surface soil samples collected from east ofthe brine sludge lagoon (3348-S-1) and from 
the surface of the excavated Chemfix lagoon (3348-S-2) exceeded the NJDEP arsenic cleanup 
criterion of 20 mg/kg with concentrations of 26 mg/kg and 50 mg/kg, respectively (Table 1-6 and 
Figure 1-6). The mercury concentrations were 2.6 mg/kg and 53 mg/kg, respectively. 

Surface water sample 3348-SW-1 was collected from the drainage flume and sample 3348-SW-2 
was collected east of the brine sludge lagoon (Figure 1-7). Samples 3348-SW-1 and 3348-SW-2 
contained mercury at concentrations of20 ug/1 and 212 ug/1, respectively (Table 1-4). Sediment 
collection points were collocated with the surface water samples (1-4). Sediment sample 3348-
SD-1 contained arsenic at a concentration of 44 mg/kg and mercury at a concentration of 784 
mg/kg. Sediment sample 3348-SD-2 contained arsenic at a concentration of 54 mg/kg (Table 1-
5). 

1.10.7 LCP 1987 Quarterly Groundwater Results 

Four rounds of groundwater samples were collected from monitoring wells MW -1 through MW-
4 by LCP in 1987. The concentrations of dissolved mercury were generally undetected in the 
samples. 
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1.10.8 1988 Blasland, Bouck & Lee Soil Investigation 

In August 1988, Blasland, Bouck & Lee conducted a soil investigation around Building 231 for 
the proposed expansion of that building. Soil samples were collected from areas both south and 
north of the building, including the proposed southern expansion area (Figure 1-8). Selected 
samples were submitted for the analysis of VOCs, base neutral compounds, pesticides/PCBs, and 
inorganic constituents (Table 1-6). Nineteen samples were collected from fourteen locations. 
The constituents that exceeded the current NJDEP Non-Residential or Impact to Groundwater 
soil cleanup criteria were chlorobenzene (1.6 mg/kg), chloroform (1.1 mg/kg), 
hexachlorobenzene (20 mg/kg), arsenic (43 mg/kg), and mercury (up to 41,400 mg/kg). The 
laboratory reported that the sample with the maximum mercury concentration (S231-2A) 
contained visible beads of mercury. 

1.10.9 Geraghty & Miller 1988 Groundwater Sampling Round 

In 1988, in an attempt to demonstrate the adequacy ofthe monitoring well network around the 
brine sludge lagoon, Geraghty & Miller (1989) conducted a pressure packer study. The packer 
test was used to isolate the upper five feet of monitoring well screen from the rest of the boring. 
The packer test was conducted on monitoring wells MW-2 through MW-5. The test was not 
conducted on either monitoring well MW-1A, because the screen was too short (5 ft) for a packer 
or monitoring well MW -1, because the well was discovered to be silted up. The purpose of the 
packer test was to demonstrate that measurements and analytical results of groundwater quality 
were not dependent on the length of screen. Groundwater samples were collected from each well 
without a packer installed and with a packer installed and the samples were submitted for 
laboratory analyses. Geraghty & Miller concluded on the basis of the similarity of the analytical 
results of the no-packer/packer samples that the installation of additional monitoring wells was 
not required around the brine sludge lagoon. 

1.10.10 1990-1992 Eder Shallow Groundwater Investigation 

In March 1990, Eder installed four additional monitoring wells, MW -6, MW -7, MW -8, and MW-
I 

9 (Figure 1-2), to resolve the issues surrounding the effectiveness ofthe MW-1 through MW-5 
monitoring well network. Detailed boring logs or well construction logs are not available but it 
appears that the base of the well screens were generally installed in the Tidal Marsh Deposit 
(Table 1-2). 

Eder conducted eight quarterly sampling rounds between 1990 and 1992. The groundwater 
samples were collected from monitoring wells MW -6 through MW -9 and submitted for the 
analysis of six metals and water quality parameters. Groundwater sampling logs are not 
available so it is not known whether the samples were filtered or not. 
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The analyses of individual inorganic constituents in samples collected from any given well were 
not performed on a consistent basis. Samples collected from monitoring wells MW-6 through 
MW-8 generally did not contain detectable concentrations of mercury (Table 1-7). Samples from 
MW-9 were never analyzed for mercury. In general, the concentrations of metals in groundwater 
samples only exceeded NJDEP groundwater criteria for arsenic (up to 210 ug/1 in MW-9) and 
cadmium (up to 67 ug/1 in MW-7). 

1.10.11 1990-1995 Linde Gases ECRA Cleanup 

As described in Section 1.4.2.3, a NJDEP ECRA investigation and cleanup was conducted at the 
former 2.1 acre hydrogen facility in the late 1980s and early 1990s and the NJDEP approved no 
further action for the facility on June 20, 1995. A deed notice was required for the site because 
of the presence of historic fill and the presence of associated organic and inorganic constituents 
in groundwater and soil. The investigation showed that benzene (up to 43 ug/1), arsenic (up to 
590 ug/1), lead (up to 46 ug/1) and mercury (up to 32 ug/1) impacted shallow groundwater at the 
Linde site. IT (1994), however, reported "Any elevated levels of contaminants in the shallow 
groundwater of this area are documented in the NJDEPE files as the result of off-site sources. 
No remediation was conducted for this area of concern". 

A macadam "cap" was the remedial action for the site. With the exception of possible 
investigation of the distribution of historic fill across the site, additional investigations were not 
required by the NJDEP at this facility. It is not known whether a biennial certification for the 
maintenance ofthe engineering control (i.e., cap) is provided to the NJDEP, in accordance with 
current deed notice requirements. 

1.10.12 1995 Malcolm Pirnie Site Inspection Sampling Event 

On January 11, 1995, Malcolm Pimie, an EPA contractor, conducted a site inspection and 
sampling event at the LCP site. Three surface soil samples (SL1 to SL3), ten surface water 
samples (SW-1 to SW-10), and eight sediment samples (SED1, SED3-SED7, SED9, and SED10) 
were collected for inorganic analysis. The surface soil analytical results were generally good, 
with detected mercury concentrations below the current NJDEP soil cleanup criterion (Non
Residential) of270 mg/kg (Figure 1-6). In surface water, the maximum mercury concentration 
of 93 ug/1 was detected in sample SW3 (Figure 1-7) and in sediment, the maximum mercury 
concentration of 1,060 mg/kg was detected in sample SED3 (Figure 1:..4). These samples were 
collected about 40 feet downstream of the LCP and GAF outfalls. Other constituents including 
arsenic, cadmium, and lead also exceeded NJDEP cleanup criteria in both sediments and surface 
water. Malcolm Pimie (1995) concluded that the analytical results of the surface water and 
sediment samples documented that a release of mercury had occurred from the site to the surface 
water pathway. 
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1.10.13 1994 Through 1998 NJPDES Permit Groundwater Sampling 

Between 1994 and 1998, groundwater samples were collected from monitoring wells MW -6, 
MW -7, MW -8, and MW -9 on an annual basis and analyzed for selected metals. The analyses 
were performed to satisfy the LCP Chemicals, Inc. stormwater discharge monitoring 
requirements for NJPDES Permit No. 0077038. The collection of groundwater samples and 
analyses stopped after 1998 when the Hanlin Group, Inc officially abandoned the site. 

The analytical data, provided by the EPA (March 14, 2000), are summarized in Table 1-8. The 
inorganic constituents of concern, as shown by these historic data, are arsenic, cadmium, lead, 
and mercury, although the quality of the analytical data are suspect. For example, the July 1998 
analytical data for monitoring well MW-9 shows high concentrations of several constituents (up 
to 169 ug/1 mercury), but the next round of data shown for October 1998 shows concentrations of 
the same constituents that are far less than their respective regulatory criteria. Neither the 
method of sampling (i.e., low-flow versus conventional bailer techniques) nor the analytical 
methods were described. 

1.11 POTENTIAL SOURCES AND AREAS OF CONCERN 

On the basis ofthe information collected during the NJDEP's and EPA's Site Inspections (NUS, 
1984; NJDEP, 1988; NJDEP 1991, Malcolm Pimie, 1995) and information compiled in this 
chapter, several potential sources and areas of concern were identified (Figure 1-2) and are 
described below. The areas of proposed investigation and the rationale for the proposed work are 
described in Chapter 5.0 - Scope of Work. 

1.11.1 Brine Sludge Lagoon 

The Brine Sludge Lagoon was an earthen surface impoundment (reported to be both unlined and 
lined with a spray of hot tar) in which the mercury cell process wastes were disposed. The 
lagoon was probably constructed in the mid 1960s. The lagoon had a trapezoid shape with an 
approximate footprint of275 ft by 200ft by 220ft by 80ft. Earthen dikes, about seven feet high, 
surrounded the impoundment. The final total volume of waste material in the lagoon was 
estimated to be about 31,000 cubic yards and the sludge pile grew to a height of up to 40 feet. 

The normal disposal procedure was to pump brine sludge and wastewater in the lagoon. The 
supernatant was pumped back to the wastewater treatment system for salt resaturation and 
treatment from a sump located in a pump house at the southeast comer of the lagoon. The solid 
waste was stored in the center ofthe impoundment. A crane was used (at least once in 1981) to 
shape the solid sludge pile and to improve the supernatant flow to the pump house. 

In March 1982, the chlorine production stopped at the site because of poor market conditions. In 
July 1982, when the sludge roaster permit was rejected by the NJDEP, LCP Chemicals was 

N :\4 709£04075 (LCP)\ WORKPLAN\ WORKPLAN\ WORD CHAPTERS\CHAP !.DOC 

1 -26 
04/04/01 3:52PM 

300795 

-- ---, 
I 

; I 
"-------~-- ----- ______ __./ 

file://N:/4709E04075


Exhibit H 



• 

• 

LLV2035 

LCP CHEMICALS -- NEW JERSEY, INC. 

HANLIN GROUP, INC. 

EDISON, NJ 

DESCRIPTION OF CURRENT CONDITIONS 

RCRA FACILITY INVESTIGATION TASK I 

LCP CHEMICAL- NEW JERSEY, INC. 

LINDEN, NJ 

PROJECT #625-3 

JANuARY 1992 

EDER ASSOCIATES 

CONSULTING ENGINEERS, P.C. 

Locust Valley, New York 
Madison, Wisconsin 

.Ann Arbor, Michigan 
Augusta, Georgia 

100598 

021992 



I. 

• 

• 

.,~-r- ... 
~ .·-

eder associates 
·consulting-engineers, p. c. 

February 19, 1992 
File #625-3 

Mr. Samuel I. Ezekwo 
United States Environmental 

Protection Agency 
Region II 
Hazardous Waste Facilities Branch 
26 Federal Plaza 
New York, New York 10278 

Re: LCP Chemicals- New·Jersey, Inc. 
NJD079303020 

Dear Mr. Ezekwo: 

on behalf of LCP Chemicals- New Jersey, Inc., a Division of Hanlin 
Group, Inc., enclosed are three copies of the Description of 
Current Conditions for the Linden, New Jersey facility (EPA ID. No. 
NJD079303020) representing Ta_sk I of the Scope of Work for the RFI, 
as required by the facility's HSWA permit. We revised the draft 
version of this report to include the RFA and a pre-RFI site 
investigation report as requested. Also, more ,detailed 
descriptions of SWMUs, Areas of Concern, and permit and enforcement 
actions have been added, as requested. 

Task II Evaluation of Corrective Measure Technologies and the Task 
III Work Plan will be submitted in accord with the permit deadlines 
of February 23 and March 25. 

Please call me if you have any questions. 

Very truly yours, 

EDER ASSOCIATES CONSULTING ENGINEERS, P.C. 

~ Q,b~¥B± 
Kenneth J. J~sterak 
Hydrogeologist 

KJP{eml 
enc. 

cc: J. Merle 
B. Marcolina 
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I. PURPOSE 

This document describes past and current conditions and 

activities, identifies solid waste management units (SWMUs} and 

areas of concern (AOCs}, and presents a preliminary assessment of 

potential impacts caused by prior activities. The document 'has 

been prepared as Task I of the RCRA Facility Investigation for the 

Hanlin Group, Inc. , LCP Chemicals - New Jersey (LCP} Division 

Linden facility, in accord with Module III, Section E.l of the LCP 

1984 HSWA (NJD079303020) effective November 25, 1991. 

1 
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II. BACKGROUND INFORMATION 

Site History 

LCP Chemicals purchased a 26 acre chlorine production facility 
in Linden, New Jersey from General Aniline and Film Corporation 
(GAF) in 1972 (Figure' 1). GAF purchased the land from the u.s. 
government in. 1950, filled an area of marshland and lowland, and 

developed it for chlorine production. The facility is situated on 

the Tremley Point peninsula adjacent to the Arthur Kill. South 
Branch Creek, a tributary of Arthur Kill, runs through a portion of 

the site and flows through engineered conveyance structures on the 
north side of the property. 

GAF produced chlorine and sodium hydroxide by th.e mercury cell 

electrolytic process beginning in 1952. LCP purchased the site in 
1972, renovated the plant, and operated the mercury cell process 
until 1982. LCP Chemical produced chlorine, sodium hydroxide, 
hydrochloric acid, and anhydrous HCL. . In the early 1980's the 

plant was converted to produce potassium hydroxide and operated 

briefly before it permanently ceased production in August 1985. 

The site is now used as a transfer terminal for products from 

other Hanlin Group facilities. Dismantling activities have been 

ongoing since 1985. Presently, products including potassium 

hydroxide, sodium hydroxide, and hydrochloric acid arrive in bulk 
by rail and truck and are transferred to aboveground tanks and tank 

trucks. Administrative tasks and product storage and transfer are 
the only activities currently conducted at the site. 

A portion of the site west of Avenue D was leased to the Union 

Carbide Linde Division from 1959 to 1990 and was used in its 
J 

wholesale gas activities. Beginning in 1990, Ultra Pure Compressed 

• 2 
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Gasses, Inc. leased the site for the same operation. Bui~ding 231 
has been leased to Microcell Technologies since 1987. From 1974 to 
1981 Kuehne Chemical manufactured sodiumhypochlorite and chlorine 
in a leased area near Building 220. Caleb Brett Labs leased a 
portion of a laboratory and locker building north of Building 220 
to store petroleum product samples and a portion of the building 
was also leased to Liquid carbonic for office use. Land adjacent 
to the lab and locker building was leased to Liquid Carbonic for 
carbon dioxide transfer operations. 

Surrounding Land Use 

The facility is owned by Hanlin Group, Inc., Edison, NJ. 
Property boundaries and adjacent property owners are identified on 
Drawing 1. All surrounding land use is heavy industrial and .the 
nearest residence is approximately 0.75 miles to the west. The 
city of Linden is a densely populated urban area of about 60,000 
people and is about three miles west of the site. 

• GAF occupies land immediately north of LCP and produced 
surfactants and pharmaceutical specialty products. The GAF 
Corporation site became inactive in April 1991. Bulk petroleum 
storage terminals owned by Northville, BP, and Mobil occupy land to 
the northeast, south and west. 

surface Drainage 

Roads (Avenues A, B, c, D and E depicted on Drawing 2), 
electrical substations, and secondary containment areas around 
tanks are paved. The remainder of the site is essentially unpaved. 
stormwater runoff from former process areas collects in a concrete 
drainage swale drawn in Drawing 2 or infiltrates the soil in 
unpaved areas. The swale (date of construction unknown) conveys 
runoff to a concrete sump south of Building 231 where it is pumped 

• to a holding tank for treatment. 
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Land outside the process area is generally unpaved, except for 
roadways (identified on Drawing 2) and tank containment areas, and 

precipitation percolates through soil to the shallow water table, 
eventually discharging to South Branch Creek and the Arthur Kill. 

According to LCP, no topographic contour maps exist for the 
plant site. A topographic map will be prepared as part of the RFI 

to fulfill LCP's HSWA permit map requirement. 

Principal Activity Conducted at the Site 

Salt and water were the principal raw materials used by LCP in 

its production processes. Rock salt (and, in 1982, evaporated salt) 
was transported to the facility by rail car, placed in salt silos 
by building 233, and fed to saturators to generate brine. The 

brine was treated and filtered in building 233 to remove calcium 
carbonate, calcium sulfate, magnesium hydroxide and other 
impurities. Purified brine was fed to electrolytic mercury cells 

in buildings 230 and 240 to produce chlorine and a mercury-sodium 
amalgam.. Chlorine was cooled, dried ·with sulfuric acid, liquified 

in building 233 and stored in 100 ton vessels. Spent brine was 

returned to building 233 for neutralization, re-saturation, 

filtration and return to the cells. The mercury-sodium amalgam 

flowed from electrolyzers to denuders where it was reacted with 

water to produce elemental mercury, sodium hydroxide solution and 

hydrogen gas. Hydrogen gas was purified south of building 231 and 

elemental mercury was returned to the electrolyzers, completing the 

process. 

Sodium hydroxide was filtered and stored in tanks at the north 

end of the facility and some was reacted with water and chlorine to 

produce sodium hypochlorite. Hydrogen was burned for energy 
recovery or with a stream of chlorine and water to produce 

hydrochloric acid which was stored in tanks near building 221. 
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Hydrogen chloride was desiccated with sulfuric acid to produce 

anhydrous hydrochloric acid. All product was ~hipped off-site by 
rail or truck. 

Solid and Hazardous Waste Generation 

Brine purification mud ("brine sludge") was ~he principal 
solidwaste generated at this site during production, and mercury 

is the basis for listing the sludge as Hazardous Waste No. K071. 
In 1971, brine ~ludge was pumped from building 233 to an on-site 
lined settling lagoon and LCP continued this practice. Sludge was 

pumped to the lagoon via aboveground line and through a hose inside 
pipe underneath the railroad right of way as depicted in Drawing 3. 

on one occasion, a small amount of sludge was pumped from the brine 

sludge lagoon to a lined experimental chemical fixation lagoon for 

treatment and monitoring. LCP investigated sludge treatment to 

render the K071 waste non-hazardous and retorted the sludge in a 
roasting unit on a pilot scale basis for several years. All waste 
management units are described in Report Sections IV and v. 

Wastewater treatment sludge was also generated during chlorine 

production and is a RCRA listed hazardous waste (No. K106) on the 

basis of mercury content. This waste was placed in the on-site 

lagoon during LCP's ownership of the facility. 

Small quantities of solvent such as carbon tetrachloride were 

probably used for general cleaning and degreasing, and small 

quantities of methyl ethyl ketone were used in the fiberglass shop. 

LCP is registered as a RCRA hazardous waste generator (No. 

NJD079303020) and currently generates demolition debris from the 

plant closure some of which is contaminated by mercury. Filter 

cake from the wastewater treatment system is also generated and is 

disposed of off-site as mercury contaminated waste. Both wastes 

are listed as 0009 and are generated on an irregular basis, with an 

6 
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estimated volume of 60 tonsjyear. Waste oil from diesel locomotive 

servicing could also potentially be generated. 

Wastewater Handling 

Storm water runoff collects in drainage swales (shown in 

Drawing 2) surrounding the former process area and is routed to a 
concrete sump south of building 2 31. Runoff is piped ·to holding 

tanks outside building 233 and is pH adjusted, filtered, polished 

with activated carbon and stored. pending discharge once or twice a 
year in accord with LCP's NJPDES permit. The collected stormwater 

is occasionally used to wash down structures and equipment in the 

former process area. The wastewater treatment system at building 

233 has been operational since the early 1980's. 

Prior to LCP's ownership of the site, process wastewater was 

conveyed to a pond (the GAFRAC unit) along Avenue D east of the 

main switch yard, was pH neutralized, and was filtered through 

carbon in the northwest corner of the facility and discharged to 

South Branch Creek. In the mid 1970's the GAFRAC pond ·was 

reportedly excavated, filled with soil, and covered with asphalt. 

The pond will not be investigated as· part of the RFI. It is not 

known when the GAFRAC pond and wastewater treatment system were 

constructed. 

When the cells were operational, wastewater generated by cell 

washdown and cell maintenance drained to a floor trench which 

emptied to a concrete floor sump in buildings 230 and 240 where it 

was pumped through overhead. piping to the GAFRAC pond. During 

LCP's operation of the plant, this wastewater was pumped form the 

cell room sumps ·to a holding tank, and to the wastewater treatment 

system . 

7 . 
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Underground Tanks and Piping 

There are no known underground tanks at the facility except 
for septic systems (Drawing 3). 

Known underground piping includes fresh and river water (now 
inactive) mains and service lines, a 36 inch storm sewer that was 
plugged around 1974 (see discussion in Surface Water section), 

cooling tower water feed and return lines, septic leach fields, a 

section of pipe through which a flexible hose was run to pump brine 

sludge from building 233 to the brine sludge lagoon (about 30 

lineal feet) and a nitrogen line. The approximate location of 
known piping is depicted on drawing 3. 

Concrete trenches in building 230 and 240 cell rooms collected 
washdown water and any release of mercury which might have occurred 
during cell. maintenance and rebuilding activities. The trenches 
drained to a concrete sump in the northwest corner of each cell 

room and the sump contents was pumped to the effluent treatment 

system. The concrete floors in the cell rooms were re~paved with 

epoxy and concrete at least once in the 1970's to cover spalled 

areas and improve drainage to the trenches and sump. 

Location of Production. Injection, and Monitoring Wells 

six monitoring wells were installed in 1981 around the brine 

sludge lagoon and MW1, MW2, MW3, MW4, MWS are monitored semi

annually to determine the impact of the lagoon on alluvium 

groundwater. Four additional monitoring wells, MW-6, MW-7, MW-8 
and MW-9 were installed in 1990 to comply with an NJDEP request. 
Boring logs and well construction details are in Appendix A. 

Shallow groundwater in the area is not used as a potable water 

source due to salt water intrusion. There are two public water 

supply well fields within a four mile radius of the facility 
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·reportedly screened in the Brunswick Formation. The Elizabethtown 

Water Company field is about 3.5 miles northwest of LCP and the 
City of Rahway field is about 3.5 miles west of LCP. The 

facility's water supply source is Elizabethtown Water Company 
mains . 

. · Hydrogeology 

Site hydrogeology is described in the February 1982 Geraghty 

·& Miller, Inc. report, Waste Lagoon Ground-water Monitoring. The 

site ·is located on a thin layer of glacial and alluvial deposits 

which overlie the Brunswick Formation of Triassic age. The upper 

· 5 to i5 feet of unconsolidated deposits consist of artificial fill 
comprised of silt, sand, gravel, cinders, crushed stone and brick, 
underlain by up to five feet of organic clay and silt. Beneath the 

organic clay·and silt is 4 to 18 feet of poorly sorted gravelly 

sand and 14 to 29 feet of silty clay with a layer of pebbles and 
cobbles at the base. The_depth to bedrock is 40 to 50 feet below 
grade based on data collected during drilling at monitoring well 

locations and building foundation borings. The water table is 5 to 
10 feet below grade and the groundwater is brackish due to tidal 
influence from surrounding surface water bodies. 

Groundwater beneath the ·site evidently discharges to south 

Branch Creek and/or Arthur Kill and there are no water supply wells 

between the facility and these surface waters. Downstream surface 

water in Arthur Kill is not used as a potable source. 

Permit Issuance and Enforcement Action History 

The following is a summary of permitting and enforcement 

actions based on information from LCP, NJDEP_and USEPA Region II 
files: 
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The plant at this site was operated in accord with certain 

housekeeping and operational requirements established by USEPA 

NESHAP in the mid 1970's to ensure mercury releases to air during 

operation w~re below 1300 gjd. 

LCP was fined by NJDEP 'for supernatant overflows from the 
brine sludge lagoon in 1972 and 1974. The overflow location(s), 

quantity released, and response measures employed are unknown. 

A sodium chloride blockage in LCP's east saturator caused the 

release of 10,000 to 20,060 gallons of brine to South Branch Creek 

in August 1979 resulting in enforcement action. A brine sample was 

analyzed at the time of the spill and was found to contain 8.6 ppm 

mercury. 

Kuehne Chemical was issued a NPDES permit in August 1980 for 

cooling water discharge to Arthur KilL NJDEP cited and fined 

Kuehne Chemical in 1981 for an NPDES violation of pH and free 

chlorine, apparently relating to discharge of unknown quantities of 

acid and caustic. 

In September 1981, NJDEP issued an Administrative Consent 

Order to LCP requiring the closure of its brine sludge lagoon and 

implementation of air, soil and groundwater monitoring. Initial 

data collected during the investigation was summarized in a 

February 1982 Geraghty & Miller, Inc. report Waste Lagoon Ground

water Monitoring. The brine sludge lagoon was closed in 1984 and 

1985. 

In 1980, LCP filed a RCRA Part A permit application for 

hazardous waste storage in tanks and a surface impoundment. 

Hazardous waste was never stored in tanks, however, · and LCP' s 

filing was reportedly incorrect. 
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In Ma~ch 1980, NJDEP granted LCP a permit to construct and 

temporary certificate to bperate a brine sludge roaster and dryer. 

In November 1981, NJDEP issued CLP a Motion of Violation for a 

ruptured muffler plate and operation of unpermitted pr~pane burners 
I 

for the sludge roaster system. In 1982 USEPA requested that the 

brine sludge lagoon be closed and the plant shut down as a safety 

precaution during lagoon closure. 

A site inspection and hazardous ranking system determination 

was conducted by USEPA in 1984. LCP was cited in 1988 by NJDEP for 

groundwater exceedances at the brine sludge lagoon and failure to 

report groundwater monitoring data. The groundwater exceedances 

were reportedly associated with salt water intrusion at 

downgradient monitoring wells and were not indicative of a release. 

The failure to report was apparently the result of an oversight by 

LCP. 

In 1990, NJDEP found gaps in LCP' s groundwater monitoring data 

submittals during a compliance evaluation inspection and LCP 

addressed these .in a response. 

LCP currently holds a surface water discharge permit 

(NJ0003778) for discharge of treated wastewater and also a RCRA 

permit (HSWA portion only). 

Copies of permits and enforcement related correspondence are 

in Appendix B • 
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III. NATURE AND EXTENT OF CONTAMINATION 
) 

History of Spills and Releases 

The following releases and spills at the facility were 
documented by NJDEP: 

Supernatant overflows from the brine sludge lagoon to South 

Branch Creek were observed by NJDEP on October 3 o, 19 7 2 and 

February 7, 1974. The overflow locations, quantities, and nature 

of LCP's.response are unknown. In June 1975/ a brine recycle pump 

failed and a breach in the brine sludge lagoon occurred. An 

undetermined quantity of brine entered South Branch Creek for an 

estimated nine hour period. The location of the release was likely 
near the southeast corner of the lagoon but the exact location is 
unknown. It is not known what, if any, remedial measures were 
performed other than mechanical repair of the pump. 

A release of 10,000 to 20,000 gallons of brine to South Branch 

creek occurred August 20, 1979 due to sodium chloride blockage in 

the saturator. A brine sample was collected and analyzed at the 

time of the release and was found to contain 8.3 ppm mercury. The 

breach was remediated. It is unknown what, if any, other remedial 
measures were implemented. 

Releases from piping near the 500,000 (500 K) gallon tank were 

observed on September 17,, 1980, June 21, 1981, October 22, 1981 and 

August 13, 1982. Releases occurred along the side of the tank and 

along and east of the railroad tracks. The volume and nature of 

released liquid is unknown. It is unknown what, if any, remedial 

measures were implemented • 
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A brine sludge slurry spill was observed on pavement below 

salt silo #4 on October 9, 1980, according to an NJDEP inspection 

report. . This slurry flowed into the adjacent drainage swale 

according to LCP. 

Kuehne Chemical was cited in 1981 for discharging acids and 

caustics to Arthur Kill. The quantity of material discharged is 
unknown. It is unknown what remedial ·measures, if any, were 

implemented. 

Sludge or brine was observed in the bullet tank farm 

containment area on September 17,1980, october 9, 1980. May 19, 

1981, June 22, 1981, September 29, 1981 and August 13,1982. The 

nature and source of this sludge are unknown. According to LCP, 

the sludge (or sediment) was flushed out with water to the adjacent 

drainage swale which led to a collection sump as described in the 

surface Runoff section of this report . 

Union Carbide reported a release of 60, ooo cubic feet of 

hydrogen gas in September 1988 and a series of waste oil releases 

which were remediated by excavation of contaminated soil in May 

1988. A small amount of mercury contaminated soil was found and 

removed from the vicinity of a hydrogen tank in 1988 on land leased 

by Union Carbide. The quantity of soil excavated and the spill 

location are unknown. 

In the early 1980's, NJDEP found a hole in a muffler plate on 

the sludge roaster which allowed mercury vapor to discharge. The 

volume of mercury released is unknown and the roaster was shut down 

as requested by NJDEP. 

,, 
copies of inspection and spill reports are in A~ i 
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.• Past Investigations 

• 

• 

On July 31, 1981, NJDEP issued an Administrative Consent Order 

to LCP requiring implementation of air, soil and groundwater 

monitoring for the brine sludge lagoon. Data collected during the 
investigation was summarized in a February 1982 Geraghty & Miller, 

Inc. report Waste Lagoon Ground-water Monitoring. 

Groundwater-monitoring data associated with the brine sludge 
lagoon has been generated and reported to NJDEP since the unit was 

closed in 1984. Monitoring well.construction data is contained in 
the February 1982 Geraghty & Miller, Inc. report, Waste Lagoon 
Ground-water Monitoring. There has been no indication of an on
going release to groundwater from ·this unit although barium was 

~etected at concentrations exceeding the--~ E~ NJDEP Action Level. 
. . ·--)-

Manganese, iron, sulfate, and total dissolved solids were detected 

in upgradient ~nd downgradient monitoring wells at concentrations 
exceeding the permit levels, .but high ambient levels would not be 
unusual in local groundwater due to the geochemistry of the 

Brunswick Formation ( sulfat'e mineralization) and the brackish 

nature of local groundwater due to tidal influence. Mercury was 

detected at concentrations exceed,ing the drinking water standard on 

one occasion in 1982 but the data quality is suspect. 

According to the 1982 Waste Lagoon Ground-water Mgnitoring 

Report, mercury-concentrations up to 1,580 parts per million (ppm) 

were found in surface soil samples collected near the sludge 
roaster and near Building 2 31. soil samples collected during 
monitoring well drilling were analyzed for mercury and were found 

' ,. 

to contain concentrations at ground surface up to 772 ppm, dropping 

to less than 10 ppm below 10-17 feet below grade. One sample of 
bottom sediment, from south Bend Creek contained 46.62 ppm mercury. 

A site inspection. and hazard ranking system scoring was 

conducted in 1984 by NUS Corporation for USEPA. NUS reported the 
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potential for soil and groundwater contamination impact to Arthur 

Kill flora and fauna. No potential impacts to potable water 

supplies were identified. 

Unidentified organic vapors were reportedly detected by NJDEP 

in the headspace of several of the monitoring wells during site 

inspections conducted in 1987 and 1989. 

Analytical data from soil samples collected in 1988 around 

building 231 as part of a site evaluation for expansion of the 

building indicated the presence of mercury and volatile organic 

constituents in soil and all of this data was submitted to NJDEP. 

This area will be investigated further during the RFI, as described 

in Section V. 

Areas of Potential Contamination 

Mercury is the most likely potential soil contaminant at this 

site. Solvents used for general parts cleaning (such as carbon 

tetrachloride, acetone, and methyl ethyl ketone) and their 

decomposition products could also be present if solvent was ever 

spilled or released. Section v identifies and describes potential 

source areas. 

Potential Migration Pathways 

Site hydrogeology was described in the February 1982 Geraghty 

& Miller, Inc. report, Waste Lagoon Ground-water Monitoring. 

Groundwater beneath the site likely discharges to South Branch 

Creek and/or Arthur Kill and there are no water supply wells 

between the facility and these surface water features. The 

prevailing wind direction is from the west and northwest. 

Potential migration pathways include surface water runoff, 

groundwater migration, air releases from contaminated soil and 
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•• wind-blown soil. There is no data indicating contaminants are 

migrating from the site at this time . 

• 
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IV. HAZARDOUS WASTE GENERATION. TREATMENT. 
STORAGE AND DISPOSAL AREAS 

Areas known to. have been used for treatment, storage, and 
· disposal of hazardous waste~ and areas where hazardous waste was 

reportedly generated, are described below. 

Brine Sludge Lagoon 

Up to · 20 tons/day of brine sludge were generated and 
discharged along with wastewater treatment sludge to an earthen 
lagoon east of building 231 (Drawing 1). The lagoon was 
constructed around 1970 by GAF Corp. and the interior was 
reportedly sprayed with hqt tar as a lining. Sludge was piped to 

the lagoon until chlorine production was discontinued in the mid 

1980's. During the operating life of the lagoon supernatant was 

collected at a sump in the southeast corner of the lagoon and was 

piped to the wastewater treatment system. There is no information 
indicating that any wastes other than brine filtration sludge and 

wastewater treatment sludge were deposited in the lagoon. 

Brine sludge in the lagoon· is likely comprised of calcium 

carbonate, cellulose fiber, water, magnesium and ferric hydroxides, 

and mercuric sulfide. 

At the time the lagoon was closed in 1983-84, it contained an 
estimated 30,900 cubic yards of sludge and occupied about 3,000 
square feet. The lagoon was capped with two feet of compacted clay 

overlain by six inches of drainage media and six inches of soil 

capable of. supporting vegetative cover in aqcord with the RCRA 
closure regulations (40 CFR 265.110) and the Closure and Post 

Closure Plan for Brine Sludge Lagoon approved by .the NJDEP Division 

17 
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of Waste Management in 1983. The fate of brine sludges generated 
by GAF Corp. prior to this lagoon is unknown however. 

Groundwater monitoring around the closed lagoon continues and 
monitoring data are submitted to NJDEP after each sampling event. 

The database does not indicate that the brine sludge lagoon is 
releasing mercury to groundwater. The lagoon cover is inspected 
and maintained in accord with NJDEP. post-closure .requirements. The 

closed unit is not subject .to the investigation and corrective 
action requirements of LCP's HSWA permit. 

Building 233 

Building 233 was used for brine filtration until the early 
1980's when it was converted for wastewater treatment. Wastewater 

treatment sludge is currently generated here and is managed as 
hazardous waste. An October 1980 NJDEP inspection documented brine 
caked on the floor near the filters. The brine was washed to the 

runoff collection sump and treated. There is no evidence of 
releases from this building and it will not be investigated in the 

RFI. 

Brine Sludge Roaster 

Around 1980 a brine sludge roasting kiln and a packed scrubber 

were constructed on a concrete pad south of the brine sludge lagoon 
'-

to recover mercury. Mercury-bearing Brine sludge waste from LCP' s 

process was roasted to remove mercury and treated sludge was placed 

in the brine sludge lagoon. The unit was operated on a trial basis 
under a temporary NJDEP permit to construct and operate an air 

emission source. A permit for full scale operation was never 

obtained due to unresolved air emission issues and the unit was 

shut down. It was dismantled in 1985. 
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The roaster was built on a one foot thick, 16 by 4 0 foot 

concrete pad surround ·by a cihder block curb with drain channels 

connecting to the effluent treatment plant. This location will not 

be investigated in the RFI since it is unlikely that hazardous 

constituents were released to soil or groundwater in this area. 

The RFI-VSI conducted December 22, 1987 included an inspection of 

this unit and no release was evident. It will not be investigated 

in the RFI. 

Chem-Fix Lagoon 

A lined lagon was used to study the effectiveness of treating 

LCP's brine sludge waste. This unit will be included in the RFI 

and is described in the following section. 

GAF Wastewater Treatment Area 

During GAF's ownership of the site in the 1950's to 1970's, 

process wastewater and wastewater from the cell room trench sumps 

was reportedly routed to· and stored in a pond east of the main 

switch yard prior to treatment. The pond was excavated and paved 

to support a transformer substation in the early 1970's. This area 

will not be investigated as part of the RFI . 

19 
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v . SOLID WASTE MANAGEMENT UNITS AND AREAS OF CONCERN 

The solid waste management units and areas of concern that 

will be investigated as part of the RFI are identified and 

described below. 

Chem-Fix Lagoon 

The Chem-fix lagoon was constructed as a pilot scale test in 

1976 to determine if mercury in the brine sludge could be rendered 
1 immobile, thereby allowing the treated sludge to be managed as non

hazardous waste. The lagoon was triangular, approximately 70 feet 

per side, and was located north of the brine sludge lagoon (Drawing 

2). The lagoon was lined with two impermeable geosynthetic iiners 

and contained a granular media leachate collection base sloped to 
a sump to allow leachate to be collected and pumped to the adjacent 

• brine sludge lagoon. 

• 

In 1976, approximately 120,000 gallons of brine sludge were 

pumped to the Chem-Fix Lagoon and treated. The lagoon sump was 

monitored and sampled until 1980, and samples were analyzed for 

mercury: The lagoon was closed in 1983 and 1984 in accord with the 

Closure and Post-Closure Plan for Brine-Sludge Lagoon approved by 
NJDEP. In 1983 an estimated 460 cubic yards of brine sludge were 

removed from the Chem-fix Lagoon and placed in the brine sludge 

lagoon along with the synthetic liner and leachate collection 

material. 

Based on company records and information from employees there 

is no indication that the lagoon leaked or that brine sludge or 

leachate were released to soil or groundwater. Groundwater 

monitoring data from monitoring wells downgradient of the unit do 

not indicate that a release not indicate that a release to 
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groundwater has occurred. Nonetheless I the us·EPA RFI protocol 

requires that soil samples be collected in the area of the former 

lagoon to determine if a release occurred. 

Salt Silo #4 

Salt silo #4 was one of four salt storage silos adjacent to 

Building 233 and is believed to have been constructed in the 1950's 

or 1960's. In 1980 and 1981, silo #4 was used to mix water with 

brine sludge and the resultant slurry was pumped to the sludge 

roaster. NJDEP reportedly observed brine sludge on the ground 

around the silo during an October 1980 inspection. The area· 

beneath and ·around the silo was ·reportedly paved in the early 

1970's and sludge released from this unit would have likely entered 

the adjacent drainage swale. The drainage swale empties to a 

concrete sump where wastewater is collected and pumped to the 

treatment system. The silos were, dismantled in the mid 1980's . 

Soil samples will be c9llected to determine if mercury is 

present in soil around the pad and, if the,pad is cracked, soil 

beneath the pad will also be sampled. 

Process Areas in Buildings 230 and 240 

The floors in the cell rooms were paved and contained concrete 

trenches leading to a sump for conveyance and collection of 

washwater and potential spills. Aboveground piping conveyed 

wastewater from the sumps to the treatment system. The concrete 

floor ~palled over time and was paved over on several occasions to 

improve flow to the trenches and reduce pooling of water. A former 

LCP employee told NJDEP in 1981 that LCP resurfaced significantly 

cracked floors in the cell rooms but LCP employees and plant 

records do not indicate that significant cracks in the cell room 

were·ever covered over. In 1976 OSHA inspected the buildings and 

reported cracks in the floor and walls but there. was no indication 
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of mercury contamination of soil. Soil beneath and around the two 

buildings will be investigated to determine if a release of mercury 

or ~ercury contaminated brine has occurred through joints or cracks 

in the floors of Buildings 230 and 240. 

500 K Tank 

A 500,000 gallon tank was constructed in the 1950's or 1960's 

south of Building 231 for brine storage prior to pumpage 'to the 

cells. Sodium hydroxide produced in Buildings· 230.and 240 was on 

occasion also stored in this tank. The tank (referred to as the 

500 K tank) was, in the 1970's and early 1980's, used to store 

wastewater prior to treatment. The tank was dismantled in the late 

1980's and the concrete·pad remains. 

Releases near this tank occurred in the 1970's and 1980's. 
' 

NJDEP observed brine sludge near the tank in September 1980 and 

liquid was observed leaking from a pipe near the tank in January 

1981. Brine sludge slurry was present on the ground on one 

occasion in 1980 along the sludge and return pipes leading to the 

brine sludge lagoon and leakage from one of these pipes was 

observed by NJDEP between the lagoon and the railroad tracks in 

1981. Sodium sulfide crystals were observed on the gravel surface 

in the pump pit area in 1980. The exact locations of these 

releases are unknown. A hydrochloric acid spill was observed 15 

ft. northwest of the tank by NJDEP during an October 22, 1981 

inspection. Releases will be investigated in these areas by soil 

sampling and, if warranted, groundwater sampling. 

Bullet Tanks 

The tanks referred to as. bullet tanks were constructed as 

pressurized storage vessels for chlorine in the 1950's or 1960's. 

They were later used for storing treated and untreated wastewater 

and for product storage. The aboveground tanks were equ~pped with 
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secondary containment prior to conversion to wastewater storage and 

there is no infonnation to suggest that a release ever occurred. 

In the 1980's, standing water occasionally approached the capacity 

of the containment area. ·The "continual problems with brine 

containment" in 1980 and 1981 mentioned in LCP' s HSWA permit 

evidently refers to the standing water problem, however, 

precipitation - not brine or wastewater - was likely in the 

containment area according to LCP personnel. 

"Brine residues" were reportedly observed in the containment 

area during NJDEP inspections between September 1980 and April 1982 

according to the LCP RFA. Sludge or sediment in the containment 

area was occasionally flushed out to the adjacent drainage swale. 

It is not likely that this material was brine sludge according to 

LCP personnel. 

Soil and, if warranted, groundwater will be investigated, 

however, to determine if a release occurred from these tanks . 

Area South of Building 231 

A Purasiv® hydrogen purification unit was located immediately 

south of building 231 during production at the facility, and 

releases of mercury could have occurred in this area. Soil 

sampling and analysis was conducted in 1988 (see Appendix C}. 

Mercury and volatile organic contamination of soil was found in 

samples collected on the north, sout~, and west side of the 

building, and all analytical data were provided to the NJOEP in a 

November 8, 1988 letter report. A former LCP employee told NJDEP 

in 1981 that brine sludge was placed on the ground between Building 

231 and the railroad tracks. 

Soil . and, if necessary, groundwater in the vicinity of 

building 231 will be investigated as part of the RFI. 
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Drum Storage Area 

A drum storage area was located in the southwest perimeter of 

the facility (Drawing 2) . Motor oil, gear oil, waste oil and 

possibly Freon (used in chlorine liquifiers) were stored in drum 

quantities (55 gallons or less) on a 300 square foot concrete pad 

with secondary containment. The concrete base is one foot.thick 
with a six inch secondary cqntainment curb. Waste solvents could 

have been stored here but LCP employees do not recall this. 

In December 1987 NJDEP reportedly found oily residue on the· 

gravel outside the pad and in April 1989 NJDEP found stained soils 

and organic vapors near the pad. There are visible cracks in the 

containment wall and petroleum residue is evident on the ground in 

one small area outside the pad. The. nature and extent of 

contamination around and beneath the pad will be investigated by 
soil sampling and, if· necessary, soil vapor and groundwater 
sampling . 

Lined Trenches 

Swales consisting of open concrete trenches surround most of 

the production area and collect surface·water runoff and conveys it 

to a sump where water is pumped to the wastewater treatment system 

holding tank. These surface water collection swales, shown in 

Drawing 2, were constructed in the 1970's (exact date unknown) and 

·will be investigated to determine if they contain mercury

contaminated sediment. Soil beneath and around the swales may also 

be investigated if there is evidence of past overflow or seepage 
through expansion joints, in which case mercury could be present in 

the subsurface. 
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Transformers 

Stained soil has been reported at the former location of 

transformers and redtifiers west of buildings 230 and 240 and at 

the northeast corner of· Building 231. Soil will be investigated 

for releases of petroleum hydrocarbons and polychlorinated 
biphenyls. 

Process Sewers 

Concrete trenches .and a sump in buildings 230 and 240 were 

used to collect brine and residual mercury when the cell room was 

washed down. Wastewater from the sumps was pumped to the 

wastewater treatment system. Mercury was collected in a second 

closed sump and was recovered for reuse. Soil in the vicinity of 

the wastewater piping will be investigated to determine if a 

release of mercury occurred during production .• 

south Branch Creek 

Supernatant overflows from the brine sludge lagoon to South 

Branch Creek were observed by NJ'DEP on October 30, 1972 and 

February 7, 1974, and reported to USEPA in June 1975. The exact 

locations and quantities of these releases is not known. 

The proximity of the site and, in particular, the brine sludge 

disposal area, to South Branch Creek suggests that the Creek could 

have also received contaminated surface water runoff or groundwater 

discharge from a spill or release during the operating history of 

the production activities at this site. Mercury is the only waste 

constituent which would be expected to be present since the use of 

sol vents was reportedly restricted to small quanti ties during LCP 1 s 

ownership. Volatilization and hydrolysis would be expected to 

siqnif icantly reduce any concentrations in soil if there was a 

small quantity release during production activities . 
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VI. IMPLEMENTATION OF INTERIM MEASURES 

Post-closure monitoring of the brine sludge lagoon continues 

in accord with the approved post-closure plan (see Section IV, 

Brine Sludge Lagoon). LCP also continues to recover and treat 

production area surface runoff (see section V, Lined Trenches) . 
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·~:Ilea Coasta,l Marsn 
'rCPO UTTINO ~~""!"':---__;;.:.__:~;.;.;_--

;IIOUMO tl.l~ ~~~·~r~t~·------------

ORIU.JMQ STUT!O 9-29-81 
01111.1.1 Nt ~OM~I.U51:1 9- z9- Sl 
Ollll.l.lll • • r 1 I I 1 ng 
TTPC 0, IUQ Dr i :.£1: Bct:i cg 

WEL.L. DATA 

HOU OIAM. 2 lLZ ic,b. 
3S. 5 Et I "NAL O!'TM 

CASINt OIAM. 1 lLZ ic,b. 
CASINt LtNtTM zc Et I ! 1 1 s Ft I 8bg~c LS 
SCitC !N OIA M • 1 lLZ ios;;b, 
SCitUM SCTTIM. 18. 5-38. 5 Ft. 
.SCII!!N SLOT f. TYPt 20 Slot PVC 
WELL STATUS Monitor i n51 

DEVELOPMENT 

I 

: 

I TEST 4Dts'J:-
STATIC OE,IITH TO WAT~ .. B. t. 4.01 Ft. 

DATI: MUSUUD l Q- - · , 10-15-SI j 

~QW Tide Higfi 1 1 a, 
Mea sud ng Point Top ot PVC ~lpe I 
Meas. Point: ElevatiOn 9.01 ~t. ! 

!)AT! 0' TEST 

~ TYPC OP' TtST 

PUMP SITTIN. 

SI'I:CI,IC CAPACITY 

,.HAl. PUMP C.lPACITY -
"MAL PUMP StTTIH. 

. -.. · ... 

AVtRAGl PUIIIPAtl 

WArER QUALITY 
See Aooendix 

.-_ .... : .. -. 
-.. 

LITHOLOGY REMARKS SEE TABLE 1 
A= M i see I I aneous Fi II Deposits 
B=. Dark Grav Oroanic Clay " 

C= Well Sorted Sands Etc. 
0= S i Its, Clays Etc. (Glacial T i II) 
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{ 
WELL LOG 

:::E?iH, ft DESCRIPTION 

-
+2.1-s.s.: I -- ~iII, Loose 3 rown S i It 3nd Sa no: l 

I ! lbunoant Organic Matter ... I 

~ 

+2.2 Js.s.i C I av , 5 i I tv, Grav; Moist to )rv 3 
Organic Matt'er Disseminated 

,o I 
Throu~nout. Strona H2S. S"'e II 

.. 2.3--: s.s . C I av, S i I tv, Gray, Orywitn 8 
Strong H2S smell; 0.5 Ft. 
Laver of Brown Peat 

f.- Clav, s i 1 tv, Red-Brown, Dry wi tl'l 0 
.. 2.4- s.s. Fine Sand and Gravel Pockets; 

Basalt Clasts. Green Staining; 
Reducing Conditions 

20-f.-
.. 2.5- s.s . Clay, s i I tv, Dry. Red-Brown, Tial'lt D 

with 11etamorpnic and lgnegous 
roc:k fragments. 

.f.-

.,.2.6- s.s . Clay, Red-Brown, Dry with Sparse 0 
Crave I 

30-f-- Clay, Red-Brown, Dry, Soft D 

.,.2.7- s.s~ 

- Clay, Red-Brown, Dry wi ttl Embedded 0 ..._ Crave I 
.,.2.8- s~s . 

40-1---
Cl.y, Red•Brown, Dry with Abundant 0 

#2.9- s.s. Cravel; Cranite Fragments 

-f.-• - Bedrock ~ ~3 F't. Boring Stopped 

-

--

-
-
-
-
~ 

-
' .... 

• L. S.=Land Surface 
.'! -s. s. = Sp 1 it Spoon Core Sample Number 

PROJECT 'J :. i 8 L~- 1 

Cl.lENT LCP Ci"ie~iqls Inc. 
:AU PIIEPUEO 1 '>C-8J !T J QeMartini 

OWN!R LC::l c:;emicals Inc. 
WILl. HO. 2 State :! 26-5294 
I.OC:iTION Laaoon A rea 
I I ' ._1r1Cen, ~j I J I ?I ant 

'!"CPO UTTINO F i 11 ec Coastal 

13ROUNO lL!V. 
o~, r t , 

O~IUlNI tT.UT!O 9-30-81 
O~II.LJN8 COYPLITlO 1 ()- 1-0 l 
Dltll.l.llt H • P . D r i I I i n g 

TTPt 0,. "" Drive Borin"' 

WEL.L. DATA 
H0\.1 OIAM. ' 1 /? • nl"'h 

"'NAL. OEPTM 7R ~, 

CASINI CIIAM. 
, , /? 'nl"'l"' 

Marsh 

. 
.. 

···---

CAIINI LENGTH 2n_ F t (?~t tJ.I. .... ·- I c; ) 

SCitiiM OIAM. 1 . 1 I? ~ ,.,,....,· 
SCitUN II:TTINe _1_8-_28 I=' r 

SCitUH. SLOT &. TYPt 71') 1\lnt PVC: 

WlL.I. STAT\IS Mnn i tori na 

DEVELOPMENT 

TEST DATA 
STATIC Cll'TH TO WAT~ 5 I 29 Ft. 3.68 F 
DATE MUSUitiCI I 0- -~ 1 1 o-1 s--crr 
Measuring Point T~,., nf PIH' p;,.,,. 

Measuring Poi tt !=l .. v~l'inn 8 ?C: l='r 

DATE O' TEST 

TTPI 0' TEST 

PUMIII SETTING 

IIIIICI,..C CAPACITY 

,NAL PUMP C:iPACITT 

"'NA&. IIIUMP S!:TTIN8 
-~ .. 

AV!:ttAGI PUMPAG£ 

WATER QUAL.ITY 
.· .;.:;:·.~;:..;., 

See Appendix 

-::. 

I 

I 
! 
l 
I 

;,..: ... ~-> 

.,.. ... _ 

LITHOLOGY SEE TABLE REMARKS 1 

A=t:H s~:e II ac~~ Fi 1 I Oeoosits .;~~ 

B=D~rk r.rav Ornank Clav 
C=lde 11 sorted Sands Etc. 
D=S i 1 ts, Clays Etc. (Glacial Ti II) .• .,. 
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r 

• I OE?TH, ft 

i 0 ' 
\+3.1 ...-...iS.S.! 

'_Q 
~3.2-SS .. 

. 
10 

~3.3- ,s.s. 
. 

+3.4- s.s. 

20 ~ 
#3.5- s.s. 

#3.6- s.s. 
~ . 

30 
#3.7;_ .s.s. 

. 
#3.8- s.s. 

• . 
40 

#3.9- s.s. 
. 

#3.10- .!:!:. 
-
·I-

. 

. 

. 
-
-
-

1.. • L. s. 
If - s. s. 

oeOC ..,:.~I~MQ ·; own~t"'i."\:, 

SYOSSET, NEW YORK 11791 

WELL LOG 

DESCRIPTION 
o:1 I STING ·~~AOE EL. 1 z. 1 ~.t. 

:; I I: :;ravel ana s i I t. 3 rown to 9lac:k: 
5lao ana Tracrock 

F iII: ~edium Sana ana Gravel: 
Yellow co ~av: Clean 

r.lav, Gray•Biack, Orange, Dry 
H2S Odor 

Cl~v. Gray, Black, Dry, Organic 
(Pl·ant Material); Til in ( 1·2 inch) 
Lavers of Brown Peat 

As Above W/6 inch Peat Layer Base 

Sand, Fine to "edium, Gray, 
Wet Grading into Silty sands, Clllys 
witll Lavers of Grlly Organic Cllly 
and Brown Pe1t lind Red-Brown, Sandy 
S i It. 

S•nd, Fine to ~dlum, Red-Brown, 
Well Sorted with Poorly Sorted 
Gravelly Lavers 2·6 i .nclles Th i ch 

Cl•v. Si I ty, Dry, CollesiYe 

C I av , S t I H , Dry with Embedded 
Pebbles 

Dry Pebbles in Tight Clay ~trlx 

Cl•v. Dry, Silty with Pebbles 

Bedrock~ ~7.5 Ft. 
Borlnq Stoooed 

. 

= Land SurfacE! 

.. 
A 

B 

B 

a 

a-c 

c 

D 

D 

D 

D 

• Split Spoon Core Sample tlumber 

~i 

PROJECT -':'"'~l~LI~. 1_8_L_D_-_1 .....,...__. ___ _ 

CLIENT LC~ ~"'"e"'ical '"'c 
OAT! Pllti'AA£0 1 0-::l-81 n J. DeMar;; j :1 i: 

' 
OWNU I Cp rbe"'i~"als I~:H: 
Wl!l.l. NO. 3 State :: Z~-SZ'=~S I 

L.Oc:.t.TION Laaoon A rea : 

Lind~n 1 il.J. Plant i 

T0"0 SC'!'TINO F i lled Coastal Harsh I 

QIIOUNO !I. IV. 12. 1 Ft. I 

OIIIU.INI STAIITtD 10-1-81 

OIIILLINt COM,.UTtD 1 0• 1•81 
H.P. Dri II inq OIULLIR 

""c 0 .. lUI Drive Baring 

-
WELl. DATA -~~t·. 

HOLE DIAM. ' 1 a i nSih 
,.NAL DC"TM ~"' Feet ·- -·· 

C.UINI OIAM. 
, 1/2 1ncn -:;-.· 

CASINI LtNITM 17 Ft. (2Ft. Above L..).J 

1 172 InCh .... 
ICllCIN OIAM. 
SCJtltN ltTTINI i s-Jo Ft. · . .-....... .. , . ... ,- ... 

SCitUN SLOT &. TY"t 20 Slot pv~,;_ 

WILL STATUS Moni taring 

DEVELOPMENT 

.. ·-

TEST DATA 
STATIC OEP'TH TO WATtlt 7 8 ~ F' t . 7.72 Ft 
DATI MUSUIIIID 1 n-~-81 lO•l&:i-81 
PU .... INI 01"™ TO W4TIIt I nw TiriP Hinh T'A., 

Measuring Point Too of PVC Pice 
Mee&uring p,..;, .. i='li"V1'1tion n 8&; F'l' 

DATI 0' TUT 

TT"C 0' TtST 
.,u .. , IITTINO ·"':'·•¢':':-

I'ICI"C CA .. ACITT 

,INAL. I'UM, C.l"&CITY 
,.IN&L I"VM" SITTINI . ·'.'!JI!t~:.;,~. 

AVIJtAII .. u ...... , ..:~~:... .. 
., ... 

-··':':'""~· 

WATER QUALITY 
See Aooendix 

.·. .. 
-·~;;..,.·~ 

.. ' ·-~···~· 
·------·· 

.. 

LITHOLOGY REMARKS SEE.:TABLE t .· 
A= Miscellaneous F iII Oeooshs 

:..;:_~, --
0= Oar:.: Grav Or.,anic Clav .··.;:,:..·:·:· 

C= I.-let I 'SorreC: c;ancic; Etc ·...:~<. ... 

0• S i Its, Clays Etc. (Gtacial Till") 

100633 
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r 
' 

OE?TH, f1 

, ~4. 1:......; s.s.i 

J. 
' 

i ~4.2 ~S.S.I n 
10-~ 

+4.3-- S.S.I 

~ 
+4.4-- s.s. 

. 
20 -oilt4.5- s.s. 

-
.;r.4.e-

.......... 
'S.S. 
~ -

3 
+4.7- s.s. 

-
+4.8-

~ s.s. 

• <10• ~ 
+4.9- s.s. 

f--

~4.10- s.s. 
1----

•I-

-
-
-
--
-
-

·'-

• L.S . 

.# -s.s ... 

SYOSSEi, Ne'N.YORK 11731 

= 

WELL LOG 

OESCRIPiiOH 

~ill, ~edish Brown; sand ano 
".ravel 

•; II, Hecerogengeous, Brown, \olet 
.l.t Sase 

Much, wet, organic changing to 
dry organic clay with thin layers 
of brown Peat and Reeds; H2S Smel I 

Sano, Fine, Green, wet, Well Sorted 
Feldspathic wiht Organic materials 
present; H2S odor grades to Coarser; 
Brown u Bottom 

Clay, Red•Brown, Dry with Embedded 
pebbles 

Clay, Red•Brown, Dry with Abundant 
Cobbles 

Clay, Red•Brown, Dry and Pebbles in 
clay matrix 'in alternating lave~s 

Clay,· Dense, Dry with Si I tston·e 
Clasts 

Bedrock ~ 48.5 Ft. Boring Stopped 

Land SuP face 

Sp 1 it Spoon Core Samp'1 e Number 

:. 

A 

c 

D 

D 

D 

D 

~ 418 LD-1 
PROJECT -----------------------Ct..IENi Lee ,..~.,,.,...i,...a1s Icc 
:.t.Tf PIIEPAII[!) ~"'-:::l-~J . · !T 

owNU 1r., r'ie,.,iral Inc 
w(l..l. HO. ~· State : ?5-;296 
L..~C.ATION Lanocn .u. roa 

Lir1den. N.J. "lant 
TOII'O stntNO Filled Coastal Marsh 
~IIOUND £1.1~ ~~~Q~·~3~f~t~·-----------------

DIIIU.INO ST.ARTtO 1 Q-1-8 1 
I)IULI.INI COMI'I.IT!D 10-1-81 
Dltll.l.llt H. P. Dr i 11 i ng 
TTI'C '01' ,., 1 Auoer 

ViEJ,L. DATA 
8 InC • 

HOLI DIAM. 38 ~eet ·---I'INAI. OCJOTM 

CASINI OIAM. 1 1/2 jncli 
CUINI L.lNITM ZQ Feet ( 2 I a6ove c. s.' 
SCitCCN OIAM. 1 1/2 inch 

]8-38 SCitCEN stTTINI Feet 
SCUCN SL.OT l TTI'C 20 Slot PVC 
WELl. STATUS Monitor i n!a 

DEVELOPMENT 

TEST DATA 
STATIC OCJIT" TO WATtlt 6, 64 Et 6 ~Q E 
OATE MCASUUD I 0-6-81 to-ts-""1 

· · Low T I ae Fh gli I, a. 
Measuring Point Top of PVC pipe 
Measuring Point Elevation 12. ~ 1 Ft. 
DATC 0, TEST 

TYPl 0' TeST 
PUMI' U:TTINI 

II'CCI~IC C.&I'ACITT -
I'INAL. PUIII' CAPACITY 

,IN AI. I'UIIP U:TT, Nl .. 

AVCitAGE PUIIII'A8£ 

WATER QUALITY 
See Aooendix 

.. 

REMARKS .. 
, .. _ 

A= 11 i sc~ 11 aneous F i 11 Deposits 
B= Dark Gra:t Organic Cla;t 
C= Hell Sorted Sands Etc. 
O:or S i 1 ts, Clays Etc. (Glacial Till} 

100634 
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SYOSSEi, ~EW YORK 1 17 91 ~~ ... ;o LD-1 
PROJECT 

WELL LOG 
I I"' 0 ,.. . 0 I 

Cl..IENT -~· ·-~e"''C2 I~; 

"AT"' """'PAA"'O ;r..,::J.i:ll ST J " -' • " ~ • ~ .. eM a Ctj n j 

• OWHlll ' ro c:-er- i q I !~c. I 

' 
, .... ' 

_ jTH, ff OESC"IPTION WI:L1. NO. 5 State ='26-'=2~Z I 

I ~X!Sri~G ·3 E.:. :E ~!... 
.. :: : ~ '-· s . i..OC.IoTION La coon Area· ' . -. 

.,..5.1~--=-= 
Linden, 'I. j . i'lant 

.= i I I : Sricks on :oo 1 ft. .... i ~., :lean .), F i 11 ed Coastal .~arsh 
i 'T'OPO SETTI NO ' 

l :;,rown sand and acunoa~t traorcc" cccbles 12. S F r·. .. ! :elow ~IIOUNC lL.IV. ' 
; 

.,.. 5.2~s.s.i 10-2-81 I 

!j_l 
.. ORIU.INI ST.IoiiTIO 

> i 11: Loose, brown,·siltv sand witn A COMPUTED l 0-2-81 I 
cobbles grading loose grav i sh•brown Olt1L1.1NI to H. P. Dri I I inc 

I #5.3-.!:!:. si It and sand; wet at 11.8 Ft. 01111 .. 1.111 

T'I'PI: O' "" 
Auger 

I 
.._ 

' WELL DATA. 
#5.4- s.s. Sand, S i 1 tv, organic; dark gravisn·brown e-c - with 11olusck shells; moist HOI. I ClAM. 

R ,,.,,.., 

1'1NAL O[J'T.M 
j~ Feet 

zo C.UINI OIAM. 1 1 /"J ·~ 
#5.5- s.s. 

1- Sand, grayish-Brown, moist with organic c CASINI &.INeTM A .!:'~ ot' 

matter SCRUIII OIAM. J 1!2 ieee 
8-38 I 

#5.6- s.s. SCRUN lrTTIIIIe Et 
Clav, moist, organic and dry, red-brown B SCIUlli SI.OT &. T'I'P!: 2C Slct e~t I 

- silty clay witn pebbles tjQC i tC t: i OS I WILL STATUI 
'0 

#5.7- s.s. Sand, silty, gray, organic, moist c - DEVELOPMENT alternating with poorly sorted, red, - wet, gravelly sands 

#5.8- s.s. -• Clay, . red-brown, dry, stiff 0 

•o 
#5.9- s.s. 

-~ Red-Brown, pebbles gravel i n c lay rna t r ;,, 0 TEST DATA 

1#5.10-rr grading to a dry cobble and pebbles gravel STATIC OI:PTM TO WATIR 5.99 Ft. 6.99 Ft 

.. Bedrock ~ 45 rt • DATI WUSUitiD 10-6-81 10-15-!H 
Boring Stopped Low Tide High T1de 

- t-1easuring Point Too of PVC Pioe 

-- Measuri.ng Point E 1 evat ion 12.49 Ft.. 

o~n: Of' TEST ,f) 

- TTJ'I: 0, TI:ST 

I'UMit IITTtNe - IPICII'IC CAPACITY ·-
- 1'1NAL PUMP CAPACITT 

.;, "NAL I'UMP SI:TTINe 

- AYI:RACII PUMPA81 

- WATER QUALITY 

--
-

REMARKS 
i\= t1 ic;r~ I I :.n~n• i'"' F" II Deons its 

• ·l R: n:. .. v. r,,..,.v n,..;,ani~ ("l.=~v 

C= \.leI I SnrtPd Sands Etc. 
D= S i I ts, Clays Etc • (Glacial Ti II) 

. 
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' • ffJ eder associates. consulting • 

BORING 
engtneers p. c. 

REPORT ~ FOREST AvtNUE LOCUST YAU!'I', N.'l'. 11~0 
2J17 INTl:RNAnONAl LANE WAOISON, WI. 5.'3704 

SHEtT I rE I 

OA Tt: ST~TEO : I OA TE FlNISHED : 
,· 

BORIHC No. fliJ,N h - ' 

CtJENT : PR~CT No: 6)j_.- I 

- -PR~CT NAI.tE ~ LOCA 1'10N : ; - / _..... ' 

ROIARKS: 

' 
ORILUNC CONTRACTOR : ' ~. ~ . I -:-' ;.: I ORIU!R: '" !LL£R : .. - ,·. .-

SOIL SAJ.IPL.ER : WON. W£U (WW) DRILL RIC· 
EOUIPWENT: CASINC : CORE AUC£R 

SPUT SPOON 
BARREl. PIP£ CAP AHD W£1HOD 

NPE : P,. 

SIZE : ..,___,.· '. ;/:; /./ 

HAWLER 
WT F'AU BIT. 

SURFAa: ElEVATION : 

SURFAa: CONDITIONS : 

IJATER ~L AT n.AF'TER HRS. FT. AFlER HRS. 

• 
DEPTH 

SAWPL.E 
SlOWS I •• STRATA OVA DESCRIPTION ANO REWARKS 

BELOW TYPE DEPTH OR DEPTH I TRACE •G-10" UTllL•IG-20" WONITORINC wn&. 
CRAOE 

REAOINCS AND {f'ROW - CORE TIYE EUV. SOW£•2G-30" ANO•l~!IO" CONSTRUCtiON 
No. TO) 

•. 

._ I ' -· 

"' 
< )~· -- () ~ 

FIL ... '-' 'EN j& N M-C S/vJD 
~ ..... . 

1-Z •.. ;.:_ _;__:.,:,_ 
l I ~>· '. . 

(...0"-ll-~C Fct!.SL~ s., S,ttCl(_ . ~' .. ' ( . • I 
c IN£)E~. \' . 

.., ") ( 
·. ~ 

\ ·, ) • - J 

~ 
. 

s- - ' ---- ----· -·. . .~ 

'' 
C-f>£B£.LE!: w I ~-.~it: ... ~!~ T' 

-. 

b 
~ 

ORl,A.NIC.. MP\TI...(PE:"T) 
-

i f "':' /1::."\/(,..•~ r. Lf>...V. .·. j .1 

't. i ! 

STI'tt~t-J& S.,I..I/~Ni'- . ' 

l \..\\i(E • "'h.'S. OQOR. ~ .. -. : 

I ' : ' 

lo 0 --e:oa:-

• 
--·- -~-------, 

-· --

' ~ 
100636 



• 

• 

-• 

ALL DEPTHS MEASURED 
FROM GROUND SURFACE 

eder associates consulting engineers, 

MONITORING WELL CONSTRUCTlON INFORMATION 

JOB No. ~;··-- CLIENT (_/.. .. /': . -

. -
LOCATlON--~--~----/-"~--------------
DATE 'l. I>. WELL No._..:::~--
HYDROGEOLOGIST 

--~-----------~-----
DRILLING CONTRACTOR . .... .. 

------------~------

1 .) SCREEN TYPE 
--------~--------------, ... -··.-· 

SLOmD LENGTH ____ ._. ----------------'·.;...·· ...:..;fi 

SLOT SIZE ____ !~'~-------·-· -~~-~-;v.-;___:. 
"~": 

2.) SOLID PIPE TYPE---------·~--~-·.; _____ , 

SOLID PIPE LENGTH -------------------_· ·_···~--;z~-"~_:·:...:..:.~fl 
PIPE & SCREEN DIA. ____ t._/ __ ·:--· _--_-'_:::_s:_<-!!.:111 

... 
JOINT n'PE - SUP /GLUED ___ THREADED c/ 

.3.) TYPE OF' BACKFILL AROUND SCREEN----
--..: . ,. 

4.) T)'PE ,OF LO~R_ SEAL (IF INST~lfE)l~ /~· . 
/1.. • ( 1- " . • • • • I . ·•-
·:. • - . -· t" • :.::- ~.) ~ .. l"ww ,., •• :. ,"' .·: 

5.) TYPE OF BACKFILL (: 
r.""':::':._ . HOW INSTAU£D _____________ __ 

6.) TYPE OF SURFACE SEAL (IF INSTALLED) 
-·-

/,. 

7.) PROTECTIVE CASING --·YEs___:._ NO __ 

LOCKING CAP 

_ 8.) CONCRETE SEAL -

9.) DRILLING METHOD. 

-YES No·_---__ 

YES . / NO .. --~~~~~·-:. 

I .. _ - . ··~-~~ 1- · 

10.) ADDITIVES USED (IF ANY)--=-;;;..· __ ._'"'·,_·Ji6_.~_-.,~_:S:_l 

* fROM TOP OF MU CASI_NC : ( - . . / . / - c ,.... . 
r· ---- ----~'--~--

100637 



L 

• 

•• 
.i 

BORING 
SHEET I ~ J 

OA TE STARTED : I OA l[ F1NISHfl) : 80R1NC No. /:/ ;·\ 7 
PR~CT No : '6"..:.: .. - ' C\JEHT : .' -

.·' 

PRO.I:CT NAJ.tE II LOCA liON : 

REWAAKS: , 

ORilUNC CONTRACTOR : (J_i I. -~- ~· .. , . ·1: ... - I ORillflt : 

SOIL S AWPI.Ilt : W.ON. WELL (WW) 
£QUIPWENT : 

T'I'P£ : 

SIZE : 

HAiotloiEit 
WT I rAU 

SURI'Aa: D...E'tA110N : 

WATDt l.r.n AT 

OtPTH 
8£LOW 
GRAD£ 

[) 

~ 

/() 

OVA 
REAOINC$ 

CAS1NC : 

SPUT SPOON 

n.AF1Eit 
SAWPlf BlOWS I •. STl!A TA 

maE OEPn. QR OEPn. I 
AND (ntOW - cat£ TIW£ n£V. 
No. TD) 

_,; 
-

I. 

('' 

COft[ 

BARRD.. 

BIT. 

AUCER 

n.AI"TE:R 

OESCRIPliON AND REWARKS 
ntAC£ -o-tox Urn.t•to-2ox 
SOWt•2o-JOX ANO•J~~ 

.. 

PIPE 

p . .-·/· 

1-/~ I . -.J/1 

WONI TORINC WD.L 
CONS'Tl!UCliCN 

----· ·--- i-~--
1 

f'll-~ ... !.N ~t-J M-C.. 
5~1-J c W/ C • Pi=S~I.E.S. 

I 

C \N bE'/t~ 

~ 1;:::?; > 
./:'. i ~~ - ~-

1' , \ 
! .. .. / 

~ \ 
. , .J •• 

. I 

; . 
l . : 

' . ____ , ;J) 

' I 1------· 

OR~,,,.., I C. M~TL..(fCAIJ 
vJ/GN C..'-" y I so......_E. 

F·N\ SA.NC. ., ( 

ST'I\.0 N<r Hz..~ OOO!t, 
I ' ; ) 

--- G:)3-.-

I 100638 
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r El.EV. 

El.£V, 

I • e:t.£V. 

• 

I 1 

• 

MLL w~r·n~ ~~K~v~~u 

FROM GROUND SURFACE 

. - ··- ·-- --··-- .... '::' ..... ':;t''' .............. , 

MONITORING WELL CONS'TRUCTION INFORMATION 

CUENT ! .· ; . -:-JOB No. 6":. · -

LOCA~ON~----------------------------
-

DATE __ ~'-·---------- WELL No._,___).t,__ 

H YDROGEOLOGIST ----'-----'--------

DRILUNG CONTRACTOR 
-------------~---

1 .) SCREEN TYPE ----------------------~ 

SLOTTED LENGTH ___ _,__ ______ __:.t 

SLOT SIZE ___________ _ 

·;o 
2.) SOLID PIPE TYPE----~-----

SOLID PIPE LENGlli ------~------------.:..:f. 

PIPE & SCREEN OIA. __ -'------------~'r 

JOINT TYPE - SUP /GLUED ___ TI-IREADED __ 

.3.) TYPE OF BACKFlLL/AROUND SCREEN----
.-~~~? ·.I.·· .. /· . 

4.) TY_P.E OF U?WER_ SEAL (IF INSTALLED) 
,....;_ 

5.) TYPE OF 8ACKF1LL _______ ~---

HOW JNSTA~ED _____ ~-----------

6.) TYPE OF SURFACE SEAL (IF INSTALLED) 

7.) PROlEC11VE CASING - YES / NO 

LOCKING CAP YES ... NO 

8.) CONCRE"TE SEAL YES 
, 

NO 
//' ., 

9.) DRILLING METHOD ..., .. _i/_. 

10.) ADDITIVES USED (IF ANY)----~--

11.) TYPE OF 8ACKF1LL -.,-.-------:-----

. DATE '1li.IE 00'-n-4 TO WA i'ER 
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• ffJ eder associates, consulting • 

BORING 
eng1neers p. c. 

REPORT ~ FOREST AVOIU[ LOCUST VAUEY, N.Y. 11~0 
2Jt7 IN '!'(RNA TIONAL LANE loiAOISON, M. ~704 

/ SHn'T ~~ I 
1 I 

"· / . ./. l ' ,-i:': ./ 8 OA tt: STAR TEO : .,J .. _. DATE F1NISH£D : - . BORINC No. 

L·· -
CUEHT: 

·) PRCU:CT No : ;J ~ ·-: · : ·--' .. - ~ 
.-

PROJECT NAt.IE 1: LOCA nOH : I / 

ROIARKS: 

' 
ORILUNC CONTRACTOR : / ./ '1-1. •. .. ~ . I ORIU.Dt : --n "' . I 0Rill£Jt : .. ....... r ..... 

EQUIPioltNT : CASINO : 

SOIL SAWPl£R : 
COR£ AUC£R 

WON. WEll (WW) Df'IU.. RIC 

SPLIT SPOON 
BARREl. 

PIP£ CAP AND Y[l'HCX) 

T'YP[ : ;J ,_., .. ' . 
l-1 . ./~ 

SIZ£ : 
' ,. -. 

HAioi/'ER 
n F'AU BIT. 

SURF'ACE Q.EVAliON : 

SURFACE CONOinONS : I 

WA tt:R ·I.EWL AT FT.AflO HilS. "· Ant:JII HRS. 

• 
otPTH SAWPL£ 

BlOW$ I •• STRATA · DESCRIPTION AND RE\IARKS 
eo. ow OVA T'Y1"E DEPTH OR DEPTH/ 111Act -o-1o:s Urn.£•1o-2o:s WONI TORINC WilL 
CRAI)[ 

ltEAOINCS AND (YR.,:, - COR£ T1WE ruv . SOW£•2G-lO:S ANO•J$-50:1 CONSTRUC110N 
No. 

I I 
i 

0 ; ~--------·--- ···-·-- --··-

~IL-\...1 &t-J-TN M-<:_ -----;. 

s /l-,1'-j b wJ c- fJE.B&.r:. s ~ .-· -·-...... . . 

Ct~o.i~e:ft.S.. ' .y· 
/! /. 

i ~-.'I 

~ 
~j 1....:2 , ~ I . . , . . ·: ' , -:1 • ' . . . . ' . 

! _______ ;,..._ .. ___ ------··---- ------- .. 

'"' ' . ;.. I ,, • • I ~ .,... ,. ~ .. , 1- .,.. ) 
v1~ ....... - '··· ~-r r·.:.. 
v-.1 IC:: N I'"LJ>...Y I ~0\\.0 E... i , 

... 

' 
F-S.A.t.Jt;;.. ~'ln... 0 1-.J (..- ' ; 

: ----
!() Hz.~ o oott, .. ----- l , . 

' --· 
' .. : 

;) 

' ,_ . -

• -----· ... 
./ ,, ..... · 

· . ..J 

- .. , . 
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/l DEJI1H.;...._ ___ _ 

• 

kL~ u~r~n~ M~~~u~~u 

FROM GROUND SURFACE MONITORING 'NELL CONSTRUCTION INFORMATION 

DATE 

JOB No. 't(;- --, ' CUENT f.·: -
--=~-----

LOCATION_~--------------------

DATI:-------

HYDROGEOLOGIST 

WELL No._CJ=---

---------------------
DRILUNG CONTRACTOR-----------------

1.) SCREEN TYPE-----------------
.,-

SLOTTED LENGTH ___ ___;--.....=-· -------~~ft. 
j. 

SLOT SIZE.__... _______ --:----------

2.) SOLID PIPE TYPE ___ P_,_ .. _·--------

"" SOLID PIPE LENGTH ----"-·"------,.-----ft=. 
/ 

PIPE & SCREEN DIA. ___________ _:l::.:.n 
-

JOINT n'PE - SUP /GLUED _____ TH.READED / 

3.) TYPE OF BACKFILL. AROUND SCREEN ----

4~) TYPE OF LQ.WER ~EAL (IF INSTALLED) 
i I ; '1 ,',. 

·' ' 

5.) TYPE OF BACKFILL ___ -______ _ 

HOW INSTAU£0_~--------~---

6.) TYPE OF SURFACE SEAL (IF INSTALLED) 

7.) PROTEC11VE CASING - YES __ NO __ 

LOCKING CAP YES_ ..... _. _NO __ 

8.) CONCRETE SEAL - YES \/". NO __ 

9.) DRILLING METHOD....;.__;_/_/..:.:.'!_1~_·. -----' 

10.) ADOillVES USED (IF ANY)--------..-

11.) TYPE OF BACKFILL ____ -___ .....__,. __ 

WATER I.£VEl. CHECKS * 
TIWE DEPTH TO WA'IDI 

~ " .. '-. . ~ l . _,,..~_ . . ; ;;. 
: · . 

* Flta.l TOP Of YtUJ. CASINO 

i 

100641 



r 

• eJ eder associates, consulting • 

BORING 
eng1neers p. c. 

REPORT &5 FOREST AvtHUE LOCUST VAlJ..EY, N.Y. 11~0 
2317 INTERNA nONAL LANE ~AOISON, M. 5.3704 

I SH£[T lrJF I 

OAT£ STARTED : -...,/, /:." 
..-'/~ .· . I OA lE f1NISHED : 

..... •-
BORIHC No. .; l~i ~ '!.. 9 ·' .·.;:::" 

' PRO..:CT No :. ff:;:; -- 1 CUENT: ·J . 
'jl 

PRo..€CT HAW£ .t LOCA liON : L:· '' 
; .• / 

'., - /. 

RE.UAAXS: 

' 

DRILUNC CONTRACTOR:~~-~./. ¥{ ... I ORIUER: --::1, ~- I ORill!R : ., .. , ' .. ~ 

SOIL SAMPL!R : WON. WEU (WW) ORIU RIC CORE: AUctft EQUIPioiEHT: CASING : 

SPLIT SPOOH 
BARREl. PIPE CAl' AHO YE'IWOD 

NP£: 
·/, 

~ 
1'"/. 

SIZ£ : 
.~ ..... • :.J , 

HA'E:R 
/•'_l/J 

11fT rm BIT. 

SURrACE: ELEVA'llON : 

SURFACE: CONDiliONS : 

WA TElt lEVEl AT n.AflEit HRS. FT.AF'mt HitS. 

• 
DEPTH 

SAWPL£ 
BLOWS /I" STRATA O£SCRIPliON AND REWARKS 

BELOW .OVA TYP£ DEPTH OR DEPTH/ TRACE •o-IO:l UT'Tl.£•1G-20:l WCNTORIMC WEU 

GRADE 
REAOINCS AND (FROY - CORE nWE: ncv. SOWE•2G-JO:l AHD•l:t-~:l CONSTRUCTION 

No • ro) 

l l) -·· ~ 
0 -----· --------------· 

(~ ~ F•l-L-, g,N/6t-J M-L 
/.-::"·::.- ~· ' 

~; 
,..._,.._ .. ~~-:.l 

Sl\t..lb c..- PE-EBLE.s ... ~· 

~; :~-:::::: 
I ~J 

; 

C t"'--C>SIL~ 

bf' . " . , 
s-. \ · .. ' , ~I 

r-
! . . • -

~-F:,:~ ~N0 1 S 11.T: 

' . . - \ 
~ ~ , ; :;. ~ } 

So~ e: C:. ~ f>£.8 e. L. € !I ! t; r 
6 '·''I·--! ,, 

f-.1 ~ -r-t ( t' ~ t·.) 
, . I ·--·-!: . . 

or,.-.t._t-1\C. - -- . ' 

'IV I 6N 
-·-·· . ' 

c. L-A.'{ I . ' .. -~. 
' \ : ) 

·-~ 

!/'Til.'l>~Cr HZ.S 
.. ~ ocoR., - .. ... 

·. ; ; -/{) /IJ ~ .. -·----· L:.:::-~ _ _L . 
' 

·' ' I; 

• 
r-· - -·· ---~ 

'1~1- 31() I ; 
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ElLV. 
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I :"'~ DD»1H.:....._ ___ __ 

• 

~LL ~~~~n~ ~~~~u~~u 

FROM GROUND SURFACE MONITORING WELL CONSTRUCTION INFORMATION 

JOB No._~·&_ . .::-',·-;...__..;· :...._1 
_ CUENT~L_.~_~.__.;.._· ' __ _ 

/ 
LOCAnON------~--~----------------

DA TE --------~ WELL No._....!-9 __ 

HYDROGEOLOGIST --...,.-----~------

DRILLING CONTRACTOR 
--------~---

1.) SCREEN TYPE ____ 11
...;.,_· -------

SLOmD LENGlH ___ ::::..j.:..___ _____ ~tt 

SLOT SIZE __ ~!.:.:...·) ________ _ 

2.) SOLID PIPE TYPE _..;.. __ (_1'_-' _____ _ 

SOLID PIPE LENG'TH --------~ft. 

PIPE &. SCREEN DIA. _ ____, ________ ~In 

JOINT TYPE - SUP /GLUED __ ......;THREADED_ .. 

3.) TYPE OF. BACKFILL AROUND SCREEN----
t.... ·, .... I 

- -' . ., r.,. _. 

4.) TYPE Of LOWER SEAL {IF INSTALLED) 
rJ, . . 

5.) TYPE OF BACKFILL _ _:._ _______ _ 

HOW INSTAU£D __________ ~---

6.) TYPE OF SURF ACE SEAL (IF INSTALLED) 

7.) PROTEC11VE CASING - YES J.· NO 

LOCKING CAP YES · ../ NO 

B.) CONCRETE SEAL - YES / NO 

9.) DRILLING MElHOD ;!· ... --

10.) ADDITIVES USED (IF ANY)-------

11.) TYPE OF BACKFILL ___ .~_· ______ __. __ 

WATER l.£VEl. CHECKS * 
OAT£ miE DEPTH .TO WATER 

* ntOU TOP Of' YltlJ. CASINC 

( 
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eder associates consulting engineers, p.c. 

LCP CHEMICALS-- NEW JERSEY, 'INC. 
LINDEN, NEW JERSEY 

Table A-1 

Monitoring Well Elevation Data 

Monitoring 
Well 
MW1 
MW1A 
MW2 
MW3 
MW4 
MWS 
MW6 
MW7 
MW8 
MW9 

Top of Casing 
Elevation 

8.65 
10.32 
7.66 
13.39 
11.28 
11.57 
10.30 
9.61 
11.72 
12.62 

Note: Top of casing elevations are in feet. Benchmark is southeast 
corner of sludge roaster pad • 
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LCP CHEMICALS - NEW JERSEY 
FOOT OE SO~TH WOOD AVENCE 

LISDEN CITY, UNION C0UNTY, NEW JERSEY 
EPA IOU NJD079303020 

-~ 

J.CP owns a twenty-six ( 26) acre chemical manufacturing facility in Linden 
•'hich is currently used exclusively for the storage and transfer of 
methylene chloride and caustic soda. GAF Corporation aquired the property 
in 1950 from the u.s. Government, filled an area of C\.)astal • .. :etlands on 
site, and developed it for production of liquid chlorine by the mercury 
c~ll process. LCP purchased the facility in 1972 from GAF and with a fe\~ 
minor modifications of the process continued chlorine manufacturing. until 
s~ptember 1985. Other property within 1.5 miles is zoned for heavy 
industry (B.P. Oil, E.I. DuPont. GAF, Northville Industries) and 
transportation (New Jer~ey Turnpike). Also, Union Carbide operates the 
Linde Hydrogen Plant (LHP) as a. tenant organization at the LCP Linden 
facility. Site security is adequately maintained by a perimeter chain link 
fence, a twenty-four (24) hour/day guard staff, and closed circuit TV 
c.'lrneras. finisl1ed products are transported in bulk quantities via tank 
truck or rail car, and stored on site in three (3) aboveground tanks with a 
tulal t:cmbined volume of 1. 02 million galle: ts . 

The Citr of Linden is a densely populate C. ~ cba11 area, such that, ~o~ithin 
three miles of the LCP f2cility a.n est•.r.Jated 62,500 peuple were in 
re::;idence as of Det.:ember 1984. Linden is supplied with potable water by 
sur fact' resevuirs located in Clinton, NJ appro:<imately thirty miles to the 
~o~est. The Arthur Kill. located almost 1100' off-site to the east is used 
fur recreational boating and ~n endangered spedes. the Peregrine Falcon. 
is knO\>n to hunt in the salt marshes nearby. 

Lcr•s Treulley Point PlauL is situated dire<.:tly upon a betrogeneous fill 
material composed of sand. gravel, brick. and slag up to 10 or 15 feet 
thick. .Bedrock occurs at 30 to 40 feet belo\i grade and consists of a red 
sandy shale overlain by. 10 to 15 feet of glacial deposits and.20 feet of 
organic silt, ·clay and peat. This portion of the New Brunswick Formation 
is not used as a P''table aquifer within several miles of. the facility due 
to the salt intrusion from the nearby coastal waters. LCP was provided all 
of its' potable and industrial water requirements (430,000 gallons/day when 
at full produc.:tion in 197')) frc.•m the ElizabethtO\.n Water Company. LCP does 
m<.•intain five (5), N.IPDES Diat.:harge to Ground Water (DGW) permitted. 
mot'i taring \.'ells \o'hich are scree:-ed in sand lenses of the glat:ial till aud 
orgcnic sediments. Within· these wells the depth. to ~o~ater and salt 
concentrations vary according "ta.._ the el:il and flow of the tides. 

The "mercury cell process" yiel~s chlorine gas throu~t the electrolysis of 
a sndiwr, chloride (bl"ine) solution in the presence of ruetalic werc\1ry. An 
iimlilgum of mercury and· sodiwn is removed from the cell and used to 
hydro1 i::e ·•at.er f•Jnning sudiwn hydroxide and hygrogen gas (,.:hi ch Rre a lsu 
cou:edc:ally va lnab le). ~IP. tali c mer<:ury was re~:overed and rec:.T lerl in a 
hr'i,lt: pnrifi;·atjcm Pl'Ot"t::ss. hut incompletely yit'ldiug a sludge rf'sidue. 
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LCP ~o.·ast:s iricluded: mercury ~ontaminated sludges. mercury vapors. spent 
lubricating oils, transformer oils, de greasing solvents. process 
;.·a£te;.·a~. spill \\'!iSh d::n.-n. and storm\•ater runuff. LCP's tenant LHP 
purportedly rices not generate any hazardous wastes. Mercurv sludges ~e 
landfilled on-site in the Brine Sludge Lagoon for at 
years,·until ~en LCP. began storing this waste in 
prior toShippment o -site. . ercury vapor emissions were discharged to 
the atmosphere from process equipment and an on-site sludge roaster under 
permits from the NJDEP DEQ Air Pollution Control Program. Spent 
lubracating oils. transformer oils, and degreasing solvents were stored in 
55 gallon dn.UlJS before shippment off-site for . recovery. I'tocess 
wast~water, stonnwater t'UT10ff and process equipment, 
the Farking ot. an transfer areas was treated then discharged t.o the 
South Branch Creek. a tributary of the Arthur Kill (classified "Saline 
Estuarine \>aters. SE-2" by the Division of Water Resources). 

Plant ~aste~ater &nd sludges were collected in a 500,000 gallon agitated 
tank. The dilute slurry \lias pumped to a 140.000 gallon settling silo No. 
4. T1.1e supernatant ~o•as directed to the efflut!nt treatment system a~d the 
settled solids to the 4.500 gallon surge tank at the sludge roaster site. 
The brine sludge composition was reported by LCP on June 9. 1975 to be: 15 
to 20 percent sodium .:hloride, 40 to 50 percent barium sulfate. 20 to 30 
percent calcium carbonate and/or sulfate, 2 percent metal hydroxides. 2 
percent dirt. and 100 t6 500 ppm mercury. Settling silo •No. 4, and the 
surge tank are no longer maintained at the Linden facility. The collection 
tan~: is in service only for emergency purposes as a holding tank for 
e:~cessive volumes of storm\o'ater. 

Effluent treatment consists of pH neutrali<:ation, contact \.With activated 
carbon. and fill ra t.ion. l'riur to construction of the cooling towers (in 
1980) NJPDES Discharge to Surface Water (DSW) pennits limitations for 
temperature \>'ere exceeded regularly. Other infractions included 
cccasionally alkaline pH and one major incident on August 20, 1979 when ten 
to twenty thousand gallonsof mercury tainted brine was discharged to the 
South Branch Creek. An analysis of sediment samples from the creek (below 
LCr's discharge outfall), as reported by Geragthy and Hiller Inc. February 
1')82, indicates that mercur)· is present at 46 ppm. LCP began recycling its 
process \Oast.ewater in 11)82 and amended the DSW permit.to reflect this 
change. Currently only stonnwater runoff and spill wash down after 

~~~~ .... .-----~--~----------------~~---------------treatment, sre discharged. 

AREAS OF CONCERN: 
Enforcement personnP.l \o'ith the Division of Hazardous Waste Management 
reported evidence of nwuerous small releases observed during inspections in 
1?80, 81, 82. and 83. 

9/17/80 Bd ne sludge was observed on the gravel near the _,sao .• 000 
gallon "collection tank." 

10/'J/80 Brine sludge •as observed on tht:' gravel in thP. \'icinit.y nf 
"Set.tling Silo 04." 
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1/21/81 During the inspection a liquid \o'as observed spewing from a 
cracked PVC pipe near the 500,000 gallon collection tank and 
the pump pit. 

3/19/81 An acid spill (9' x 4') was noted on the soil near Building 
~220 and Avenue C. 

10/22/81 A brine sludge slurry release from a transfer line was 
evidenced by a 1' x 15' spill area located on Avenue B 
between the pump pit and the Brine sludge Lagoon. Also, ·a 
10' x 4' hydrochloric ac.id spill area was noted approximately 
15' northwest of the 500,000 gallon collection tank. 

. . 
11/19/81 The brine sludge slurry spill area noted on the previous 

inspection has expanded to cover a 125' x 30' area along the 
railraod tracks. 

4/13/82 Sodium sulfide crystals were evident on the gravel surface in 
the pump .Pit area. Also noted was a salt spill at the 
railroad siding area. 

8/5/82 Yellow crystals (probably sodium sulfide) was observed to 
cover a 10' x 15' area of broken asphalt near-building #240. 

2/28/83 Approximately two cubic yards of rubber liner from the 
caustic tank were deposited within the brine sludge lagoon in 
violation of the DEQ ACO. 

Late in l'J82, LCP paved the railroad siding and adjacent areas, the area 
under the salt silos, and sections of Avenue C. 

In addition to the areas noted by DEP personnel a former employee of LCP 
has alleged several other sites of possible contamination. 

1. The soil surface between the compressor building 4~231 and the 
railroad tracks received . mercury contaminated sludge which was 
excavated from the Brine Sludge Lagoon. 

2. Prior to OSHA requiring the repair of the cracked and broken 
concrete floor within the mercury cell Buildings #230 and t~240, 
numerous spills \•ere transmitted to the underlying soils. 

3. The willful destr~ction of unfavorable laboratory analytical 
results from effluent sampling of the outfall to South Branch 
Creek·may have obscured LCP's impact to the sediments and surface 
waters downstream o( the facility. _ .. 

The former owner (GAF Corporation) operated a Waste.Water Treatment Plant 
(\ot'WTP) at this facility, principally for pH neutralization. through the 
1?50's, 60's, and early 70's. . Purportedly the site oC this treatment 
system was paved over and is currently used to maintain an extensive 

/ 
I 

elel:trical powt!r transformer substation. ,r--- . ____ .. ·- ---~ . .r ~ 
!6Z ~I() 
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l'\ lT .A.\AL YS 1 ~: 
Th•.'r~ are !0ur (1.) S0lid W'lste !'13n3g~t'1etlt L'nils ~SI•i'1l"s) at the LCP 
! a•_·i 11 t' in Lind":'n. Tlte "Brine" Sludge Lago0n" .:is the only PCP_l. regulated 
un: t. The "Ul~!!!-Fi:-:" Lag•.:-C.n. the "Sludge ~~O'iS ter". 2!1ri t!l~ "Contain'"!r 
5t<Jr.lg~ Area" (CSA) comp:ize th'!' remaining three units. A RCR~ rart A 

::-errnlt a!'rlicat ion \.·as submitted b~· LCP • . .m August 13. 1980. Siuce the only 
TSD activity on-site (the Brine Sludge Lagoon) was certifi'!'d closed in 
S•!ptemb~r 1985 the pat·t B arplicalit.m 1•as c•.msidereri unnecessary in lieu of 
a r~·st closure rennit. 

1. Th~ Brine 5l•Jdge Lrig•,on Fas an urtlined surf2ce iwromv..l.menl ill •·;hich 
n~ep_·ur" contan:inale~l sludges Pere dispt>~ed of for t1,•enty (20) ye"lr~ or 
more. ·The lagoon \o':ilS roughly a trarezium. BJ.'proximatel:-: 275' x 200' x 
220' :-: 80 1. and the a-::cU!!!ulat~d \o.'aste \'Olum-e e~lin!ated at 30.~00 cubi•: 
yards. Analysis of the sl'..!dge in the lagoon ...,·;.;s perf•.:onn~d tJ~: Lhe 
Princetr.:o!l !':'Sting Labt'ratories June 15. 1981 \\hid1 indicated that 
merrury was present at 340 ppm. 

II! r_1rder to pre~ 1 ude '''('rker e:-:posure to mercury vart'r~ em ina t ing f r('lll 
the disturbed surface of the Brine sludge ami Chem-fix la.go~ms during 
dr_·.snre t'perat.ions. the t'SEPA and NJDEP ·required lCI' to !:mspend 
manufacturing anrJ restrict a-: cess t•) the site from 1982 until 1984. 
Closure operations (concluded Seplem~er 1985) included a clay cap. 
soil c0ver. grading, and seeding . 

1 he ( 5) ~h3lloF N JPt~ES permit. ted \·'elh monitor leach<> t€ 1·~·l•!.a~es t•-' 
the phre·1ti-: surfa•..:e. Quaterly reports of anal~·~is fl·om these "'ells 
indica:e th:!t con-::entration!:' of the metals: lead. chromium. cadmium. 
!!Jen:ury. seleniu!n. sib·er, aud radium hav':! e:-:ce~dP.d rennir.ted 
para'!l-=ters on s~veral o-:casi·:ms beth·e~n 1982 and 1987. Elevated 
merr.:ury levels detected in the soils from the mouilor "'ell borings (up 
t•.' 500 Pf'!!l) and from the land surf ar:~e (up to 1 . 500 ppm) are, a-:c•.1rding 
to a Ger!ighty and· ~iller Inc. rep•_,rt d?..ted February 1'l82. "the result 
'-'f pres~nt or prior land use" and "repre!:ient 1-:.'"' ::;r..,lubility compolmds • ~ 

j 

of sulfides. phosphates. <)r carbonates." ,J' ·-.t 

\'·el~l_:. are I y' ;',. 

u 

2. 

ln a recent!): i s~ued NJPDI:S DGW perni t. ft,ur ( 4) additional - v 
mandated in order to • ful!y characterize the local w'!ter table and <JI 
adequately monitor lea~~hate from this unit. Huring the Det:em!Jer 221 
1987 RCR..a. walk through site inspection conrincted by persmmel of · the 
Bureau of Planning aud Assessment. the HNtt meter detected organic 
'.·arors eminating fr•.:-m the hearispi:!c~ of ~:-:isting monitor 1.-ells P-1 and 
P-2. The ~dPDES 30 year post closure m::.·nitt_,ri!lg prc,grarn ~houJd be 
e~:panded to include .an initial sc:~n fryr priority p<~llutants Hnd 
volatile organic t:ompounds. . furtl!er inve~tig:-ttion of thi~. uni l i!; 
unwarranted at this time. 

' 
Th~. Chem-Fi~: Lag•,on was a surfa•.:e impoundment. used briefl;· in 1 ')76 
for e~:periments in stabilizing the mercury constituents of the brim• 
sludge. This lagoon \o'8S roughly triangular I 60 to 80 feet on each 
side. with a tot~l surface area of appro~i~ately 3.000 &quare feet. 
The lagt'on dikes were constructe•! to a height of 8 teet "'ith an 
eartberr1 core and crushed stone ct,ver. Th•o (2) 0.20 mil t.hick 

visqu-:ne pb.stic liners "'ere installed in the lagot'n •d1id1 
,-- ----, "'<iS al::;r.) 

{2(J~31~ 
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equipped with perforated under . drain system for leachate collection. 
The lagoon contents. 460 cubic yards of treated b.rine sludge. was 
transfered to the Brine Sludge Lagoon in 1983. The Chem-fix lagoon 
was subsequentiy excavated. filled, -graded, and seeded. The proximity 
of the Chem-Fix Lagoon site to the Brine Sludge Lagoon site enables 
the NJPDES DG\ot' permitted wells to monitor any leachate releases to the 
ground water from either unit. A further investigation of the 
Chem-Fix Lagoon is not warranted at this time. 

3. The Sludge Roaster was designed and built in 1978 to vaporize mercury 
from steam dryed brine sludge, and thereby decontaminate the waste 
sufficiently to allow for final disposal at an off-site ·sanitary 

J 
i 

I 

landfill. The roaster system was situated on a 16' x 40' concrete J 
pad. one (1) foot thick, equipped with surface drainage cuannels 

·(connected to the Waste Water Treatment Plant) and a Cinder block 
curb. An Administrative Consent Order (ACO) issued September 1. 1981 
required LCP to submit an application for a Hazardous Waste Facility 
(HWF) permit to operate the roaster unit. Otl June 30. 1982 the Bureau 
of Hazardous Waste Engineering (BHWE) denied the permit and LCP 
subsequently abandoned the process. 

4. 

A November 5, l"J81 inspection by enforcement personnel of the 
Division of Envirorunental Quality, Air Pollution Contrql Program 
discovered a nlpluredmuffler plate on the sludge roaster that allowed 
excessive quantities of mercury vapors to be released to the 
atmosphere. Starting in 1985, ·this unit was dismantled and most of 
the components shipped to other LCP facilities around the country. No 
further investigation of the sludge roaster is warranted at this time. 

The Container Storage Area (CSA) is a 300 square foot concrete pad, 1 
foot thid. with a 4 to 8 inch . c.:urb. Approximately 40 (55 gallon) 
drums or 2,000 gallons of waste: lubracating oils, transformer oils, 
disgreasing solvents, and dewatered brine sludges could have been 
stored on this unit at any one time. These wastes were shipped 
off-site for proper disposal within 90 days. During the recent RCRA 
walk througll inspection (December 22, 1987) no containerized wastes 
~ere present at this unit, however the .surface of the pad ~as covered 
~ith an absorbant materi~l {speedy-dry) and some otly residues were 
nuted on the gravel in the surrounding area. A limited investigation 
in the vicinity of the container storage area should be performed to 
determine the exLenL of contamination which may have occurred. 

PER."'ITS: 
NJFDES Discharge to Surface · Water (DSW) permit 
permission to discharge stot'111Water nmoff and 
treatment, through one uutfall to South Branch 
This DSW permit was issu~d August 10, 1987 and is 
}q')l • 

~NJ0003778 grants LCP 
spill wash-down. after 

Creek (classified SE~3). 
effectiv~ until April 30, 

NJPDES Discharge to Ground ·Water (DGW) permit ~.INJ000.'3778 .· grauts LCF 
pcnn'i ssiou t.o continue post-c:losure ground water monitoring of. the wells 
sunoundi.ng the closed laguous and to implement the utndified Post-Closure 
rhn. "The potential discharge is leachate from the lagoon to the ground · 

. . ·Sj/310 
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•·aters of the State. to the organic (marsh) deposits of recent 
age, the1 K:Hitan-!1agothv formation of the Cretaceous age, and 
Bruns\•ick formation of the Jurassic age." The DGW permit ...,as 
October 30. 1987 and is effective until November 29. 1992. 

Air Pollution Control permit (J044133 was issued on March 3, 1980 
LCP pertnission to operate the Sludge Roaster System. This permit 
on October 5, 1982 well after LCP suspended operation of the 
November 7, 1981. 

Other Air Permits inCluded: 

PERM1T # UNIT EXPIRATION 

067418 Boiler Stack 2/17/89 
020928 Pura-SIV stack 11/9/85 
037033 Mercury Cell Des'truct Tower 3/26/89 
040435 Mercury Cell Destruct Tower 3/26/88 
076056 Mercury Cell Destruct Tower 5/15/87 
036994 HCL Scrubber 6/11/88 

geologic 
the New 

issued 

granting 
expired 
roaster 

DUE 

036993 HCL Scrubber 11/20/88 
035067 HCL Scrubber 3/28/88 

REGl:1.ATORY ACTIONS: 
An A~ninistrative Consent.Order (ACO), was issued September 1, 1981 by the 
~JDEP Di\'ision of Em·ironment Quality. The ACO required LCP to apply for a 
permit to operate the Sludge Roaster as a hazardous waste treatment 
fadli tY. to submit bi-\t.·eekly progress reports of activities at the brine 
sludge lagoon. to submit applications for closure of the Chem-Fix Lagoon 
and the Brine Sludge Lagoon. and to fully evaluate all potential avenues of 
release to the ambient env'ironment (ie. air monitoring, groundwater 
monitoring, soil boring, and surface water monitoring). 

A Civil Administrative Penality of $17,500.00 was assessed against a former 
tenant at LCP, the Kuhne Chemical Company (KCC) in November 1981. ~CC was 
issued a NJPDES permit 4J0027707 on September 9, 1974 to discharge 
uncontaminated, non-contact cooling water to the South Branch Creek. 
Analysis of effluent sampling from KCC's outfall, conducted January 1981, 
r~vealed extremely elevated concentrations of caustics and free chlorine 
(up to 124,430 ppm) and a correspondingly excessive alkaline pH. Aside 
front the obvious violation of pennit parameters the D\oo'R alleged J\CC' s 
discharge of waste materials was deliberate. 

RECOMME~DATIONS: 
Of the four SWMU's at LCP Chemicals in Linden only one uttit. the CSA 
requires correcti\·e action 1mder the RCRA post closure permit yro.gram. A 
limited investigation to include soil sampling in the vicinity of the CSA 
is uet:essary to determine the natitre and extent of contamination \ihich may 
ha\·e r~sul ted from past spi 11 events. 

The pre\'iuusly ci tf•d ''.J.reas of Concern" \>'hich ren1ain accessible. :ilso 
rcquiT~ soil salnpliug to \·~rify that adequate remediation "'·as accomplished 
at the numerous, dot·umented sites of small spills and· past releas~,f J'f/J 
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~urrently an inv~stigation of ihe grine Sludge Lagoon and the Chem-fi~ 
Lagr•0n is under the auspic·~s ,_,fa \JDLP Di\11. thirty >·ear, P'-'St clr: .. ~ur!! 
ground 1•at.er rr.-:onitoring p!o;;ram. Cnnsid..:ring of the lo:.mge•:it;· c·f the 8ri!le 
51ud;;-= Lag·-"-'11 ar1d th~ d~ 1.ectPd presence of \'OC' s in the \o:ell heads during 
the RfA-VS1. the NJPDES DG\' rermi t should be modified to re•~nire an init.ial 
sr:·m !!•!' pr:it:.,rit;· pr_,lJutants <mri '.'olat.il~ t•rg::mic compound=. Further 
:nvE>stig••.tion a:1d/c·r <:C'rrective ar:ti.on und~r PC'R.J, ma;· be ne<.:e!:i!:i'iry ~H S'Jn!':! 

fut'.lre •.~ate pending results of the rresent. =urvey. 

T' !e Sh.dge R•Y·~.s ter Sys lem r.::•:mr.::re L~ rad ~,;as j ll tar.: l :md the ne:~rh;· S•)i b 
a~·re:o~·ed ur!sta ined on December 22. 19f{7 duriug tl1e RfA-VSI. A btrt.her 
i.nv~sti.g::Hi•.'n of t!tis ul!it is U!tF:lrranted at this time. 

All :icti'JJJS ta!:.l?.n at this f3cilit:·' by the l1 ~n·.~. shr.mld be integraL~d F'ith 
?revious activities and closely coordinated ~ith th~ NJDEP . 

100652 
·····~;sl~0 
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I. DOCUMENTS REVIEWED 

DOCUMENT NAME 01\TE AUTHOR LOCATION NO. PAGES 

~-
1. Waste Lagoon GW Monitoring 2/82 G&M Inc. BGWQ 50 

2. Closure & Post Closure Plans l0/21/86 llHWE BIIWE )0 

3. GW, SW, & Sediment Sampling 1980-87 LCP INc. BGWQ 200 

4. Review & Evaluation GW Monitoring 6/84 G&M Inc. BGWQ "'0 
~-

5. Evaluation and Site Inspection 5/82 EPA Edison, NJ EPA Edison, NJ 20 

6. Closure & Post Closure Plans 10/16/86 LCP BHWE 50 

7. Closure & Post Closure Plans 8/84 BGWQ BGWQ 80 

8. Closure Plan Chem-Fix Lagoon l0/81 LCP BHWE )0 

9. Closure Approval 11/7/83 BHWE BHWE 20 

10. Preliminary Report on Brine Sludge 6/9/75 Chern Fix Inc. /BHWE 20 

11. Sludge Roaster Plans & Sludge 
(--- --..., Analysis 1981/1982 LCP Inc. BHWE 50 

12. Health & Inspect Statement 1981 LCP Inc. BHWE .,....," ~ 
0 
0 13. Site Inspections 1980-83 DHWM Enforcement Metro 200 

' 0"1 
l11 

14. Permits 10/87 w NJPDES BGWQ BGWQ 100 

15. Report of telephone call 6/25/80 DHWM Enforcement Metro 

16. Report of telephone call 1/25/81 DHWM Enforcement Metro 

~ 
17. Report of telephone call 12/2/80 DHWM Enforcement Metro 1 

() 18. Compliance Monitoring Report 5/78 DWR Enforcement Metro 20 
"""\""""') 
~ 
~ 



•• -• , • 
I. DOCUMENTS REVIEWED 

DOCUMENT NAME DATE AUTHOR LOCATION NO. PAGES 

l 
19. Compliance Monitoring Report 2/79 DWR Enforcement Metro 25 

20. ACO 9/1/81 DEQ Enforcement Metro 20 

21. Record of Violation 7/19/85 OEQ Enforcement Metro 2 

22. Discharge Report 2/7/79 DEQ Enforcement Metro 1 

23. Order 11/4/81 DEQ Enforcement Metro 

24. Investigation Summary 1/24/74 DEQ Enforcement Metro 

25. Complaint Form 1/27/81 DEQ Enforcement Metro 

26. Letter from LCP to EPA 3/20/87 LCP Metro 

27. Letter from LCP to DWR 4/24/87 LCP Metro 

28. Inspeciion Report, HRS 12/31/84 NUS Corp •. BPA 150 

29. Georlogy and GW Resources, 
Union County 4/19/82 USGS BPA 10 

1--' 
0 30. Letter from OFGW to NUS Corp. 11/15/84 DFGW BPA 
0 
0'\ 
l11 31. Air Permits 3/3/80 DEQ-BAPC Metro 20 
~ 

32. EPA Internal Memo 2/24/81 EPA-Region II DWR, Metro 

33. Administrative Penalty 10/7/81 DWR DWR, Metro )0 
) 

~ 
34. NJPDES Permit 8/30/80 DWR DWR, Metro 15 

~ 
C> 
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II. OFFICES CONTACTED 

OFFICE 

1. BHWE 

2. 8GWQH 

3. DHWM Metro Enforcement 

4. DWR Metro Enforcement 

5. DEQ Air Program Enforcement 

6. Linden Board of Health 

7. DCJ 

8. Flood Plain Management 

9. ORS 

10. OEA 

11. US EPA 

12. DWR, Industria 1 Permits 

• 
CONTACT 

S. Wi 1 son 

J. Monroe 

T. Harrington 

H. Gaven 

P. Hayes 

P. Inverso 

M. Ryon 

TELEPIIONE It CONTACT DATE -

(609) 292-9880 12/l/87 

(609) 292.:..0424 12/3/87 

( 201) 669-3960 12/7/87 

(201) 669-3900 12/8/87 

(201) 669-3935 12/8/8 7 
,. 

( 201) 474-8409 12/11/87 

(609) 984-3900 12/ll/87 

(609) 296-2373 12/14/87 

(609) 292-5697 12/14/87 

(609) 292-8206 12/22/87 

(201-321-6658 12/22/87 

( 609) 292-0407 12/28/87 

"' 

.l 
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RFA - VSI 
LCP CHEMICALS - NEW JERSEY 

LINDEN, UNION COUNTY 
EPA ID# NJD097303020 

' 0 ' ) ••• . ~ ~ .• .... 

NJDEP REPRESENTATIVES: 

Mr. K. Conrow, HSMS IV 
Ms. D. Gaffigan, HSMS III 

AIR MONITORING EQUIPMENT: 

HN~J SN 
OVA SN 

62419 
50371 

LCP CHEMICALS - NEW JERSEY REPRESENTATIVES: 

Mr. K. DeVoe, Plant Manager, 

DATE OF INSPECTION: December 22, 1987 

SWMU 

Brine Sludge Lagoon 

Chem - Fix Lagoon 

Sludge Roaster 

Container Storage Area 

(609) 984-3018 
(609) 984-3239 

~"\"\.-~ 

(201) 862-1666 

OBSERVATIONS 

HNu readings at Monitor Wells: 

P-1 P-2 

5 ppm* 
6-7 ppm 

40 ppm 
5 ppm* 

Span 2 
Span 9.8 

No evidence of a release 

No evidence of a release 

Gravel in the. vicinity appeared 
coated with a oily residue. 

* Denotes HNu readings after the monitor well cap was removed for several 
lllinutes. 

AREAS OF CONCERN: 

AOC OBSERVATIONS 

. A. 500~000 gallon Collection Tank No evidence of a release 
• B. Silo #4 No evidence of a release 

C. Avenue B No evidence of a release 

D. Pump Pit No evidence of a 
re le:;;,~ 3'1 {) 

-~ 
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Along Rail Road Tracks No evidence of a release 

F. Between Buildi~g #231 and No evidence of a release 
the Rail Road Tracks. 

TOPICS DISCUSSED: 

TENANT ORGANIZATIONS: 
The Union Carbide, Linde Hydrogen Plant does not generate or store 
hazardous wastes. 

The Kuehne Chemical Company which vacated the premises in Februax:,y 1981 
allegedly dumped chlorinated wastes (spent bleach) and caustics into the 
South Branch Creek on a daily basis. 

PRIOR LAND USE: 
Before development by the GAF Corporation in the 1950's and 60's, this 
parcel of property was predominantly a coastal marshland. 

The former GAF Waste Water Treatment Plant was located at the present site 
of the electrical power transformer station. Wastewater treatment 
consisted of pH neutralization before discharge to the South !ranch Creek • 

CURRENT ACTIVITIES ON-SITE: 
Two 500,000 gallon tanks are used to store sodium hydroxide, and one 20,000 
gallon tank for methylene chloride. At the time of this inspection these 
storage vessels were reported as empty. 

Process equipment is currently being dismantled and shipped off-site for 
use at other LCP facilities across the country. 

L_100657 



... 
LCP Chem&culs 

. N e.w ~ e.:rsey 

L ... J<.-. c..~y 
Unio ... Co ... f\.\-y 

N! J) o}-<l 3c 3 o~o 

& (_ D 

• 

X .. 
~ 

•· E F G-

N 

rt\of\"•l or W « \ \ 

t>~,.,~r:)e 0"'-~ f-..\\ 
A.-e.o.5 oi Co"te.c- f' 

swrru.t.•, 

H I 

.t 
If-F 

:r 

"'· •. u ... , ... 
x .. ~. 

l.&ti' 

I-' 
0 

'0 
0) 

U1 
00 

http://Cor.6e.rri


l-
.. 

• 

• 

•• 

100659 

l 

RCRA FACILITY ASSESSME~ 

FOR RCRA CORRECTIVE ACTION PROGR&~ 

FACILITY: LCP Chemicals- Ne.w ~ ... u.y 

ADDRESS: Foot of South Wood Ave. 

Linden, Union County, NJ 

EPA ID# NJD079303020 

.. 

N.J. DEPAR!MI~T OF ENVIRO~~NTAL PROTECTION 
DIVISION OF HAZARDOUS WASTE MANAGE.'!ENT 
BUREAU OF PLANNING & ASSESSMENT 

PREPAR.ER: Kenneth Conrow 

DATE: January 8, 1988 
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• GE:1ERAL ! ~"FOR.:-L\TIO}; PAGE 
-

L icEJmF1CAT10N 

&EPA RCRA FAC!Ll!'f ASS ESS:!E~"! 01 ST4,Ca ~~lUI 

FOR RCRA CORRECTIVE AC!ION PROGRA.'1 NJ D079303020 

rL SITE l(..l.WE .A.NC !..CC.l TlCP>4 . 
01 Jr.t ......... 02 ~..,. • .IW:II.In !'10 •• 01' Sl'tc:rc: u::1C:o\ TOol u.~ 

· LCP Chemicals - New Jersey Foot of South Wood Avenue 

OJQ'T'Y ~ STA i oe ZP C::::CC 0. c::cuiT'f" r- .. ~»e..~ Linden · NJ 07036 Union 
c::a:a car. 

,)tCO:lf'...,_,.rb · 

Nl_42.0 
.. ~_:uu" .\i..r LOT: 3.01 

3.03 
ACREAGE: 

25
•83 7 4 o ~~-+l3o:· BLOCK: 587 3.02 -- -

~directions to site: .·· 
Take the NJ Turnpike North to Exit 13 then R'oute 278 west to Edij'ar Road and make a 
left turn-onto South Wood Avenue. LPC is on the left just after the tt;rnpike overpass • .. 

lfL ~ESi'ONS;SU i'AA-:1ES 

01 c:---.c.'l.w- 102r.N.Ct.---
LCP Chemicals and Plastics Inc. · P .0. Box 484 
~~ ,~ sr~1 :s ::P =ce 0.~-~ I Linden NJ 07036 ( 20:U 862-1666 

07~'1.Arcl'l.•-----· ~~----• LCP Chemicals - N~_, ""S'~r H'( 
oe~ 10STATI ~ 1 z:lP C::CE 12~~ I . Linden NJ 07036 ( 201, 862-1666 

~~ ri'P~C'. ~ -=--
A.Pf'INATE C !.~ 

~-
o c.sr.An 0 O.COUHTY 'OE.~AL . 

0 F. OTME=I: .--., c C1. t.NOCNN 

IV.INSPECTiON INFORMATION/Site characterization 
~~ OA;E OF .. sr>fCTICIN 02 $1TE $TATU$ 0~ YEAA$01' OPER.\T~ 

12 ,22 ,s7 ~nve 1950 11985 -UNKNOWN I ..:, .. r .. I~Y "ilut INACTIVE 
. lli"""'Nlha ftAA ENOI"''O YEAR 

! 
Of~ >:if liTiiC..•t7.-' 

~OISPOSAL ! 
c A. S7'CRAG£ .. ~n.ten' 0 D. UNAI.J'nCAIZ!l) Dt:loCPf«l 0 I.O'niER .,_, 

lei Sl.'llo&ltWn' 01 OC'MI PA:IL.!WSt---

1. Leachate from the Brine Sludge Lagoon has exceeded NJPDES discharge to groundwater 
parameters. for metals. .. 

2. Gravel in the vicinity of the Container Storage Area is coated w,ith an oily 
residue. . 

1 ce suWoWn' O#~~U.~GE.O a. I'O'I"'H'nAL I"'"C:IL.DoiS----
A former employee alleged: 

1. The destruction of unfavorable analytical results, 

••• 2. Unauthorized dumping of mercury contaminated wastes on-site, 

b3D~37~ 3. Unreported release~ of mercury containing substances, 

V .INF~RMATlON AVAIL.ASL£ FROM 
0, CCHT l>l:T 02Q#.,..cpQ:p ... I ~ 1"ELU"<'NI HU..al" 
Jill l-bnro e NJDEP, DWR <oo'n ~~- l'i 1.1 

Ooi~411UIIY OSADD~l:Y I 0. OAQ..t.NIZ.\ 'l'iioH I07TU.UtOcl~ loaOAnl I 88 
I 

, . ' 
Yt:>~!"et'l-t C-.... ~~--:-. ...... NJDEP DHWM-BPA ~og lo'!L.- 1n1 ~ - ~· ~ 
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.BASIC PROCESS/L~IT CHARACT;RISTICS 

UNIT 

A. L\.\'DFILL. 

B. Sl.i1U'ACE 

NUMBER.OF 
L"NlTS 

IMPOL"!.'DH!ST _ ___;2:;;.__ 

C. WASTE PILE 

D. LA.\"D 
7R.E:Ani!~T UN!! ----

-· I~JECTION 
w'ELL 

F. I~CI);ERATOR ----

G 1 • ABOVEGROUND 
TA.~KS 

G2. UN"DERGROUND 
TA.~S 

Hl.CONTAINER 
STORAGE UNIT 

Il.OTHER 

I2.0THER 

I3.0THER 

I4.0THER 

1 

1 

A."'tOlJ'NT l 
SIZE 

RCRA/ 
NJPDES STATL'S 

:;o,'IOO cu. yc{s, RCRA/NJPDES 
3 , 000 sa • ft. ..;.N;.;:.J~PD:;;.;E;:,;;S;...._ __ 

300 sq. ft. None • 

640 sq, ft, None 

UNIT EXHH1!ING 
OBSERVED/ 
SUSPEC7ED/NO RELEASE 

Su..~p~c:~ed 
Su?ru.+tc!. 

• Suspected . 

No Release 

,-----
' I 

\ 100661 
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DESCRIPTION OF HAZARDOUS. CONDITIONS & WASTE CHARACTERISTICS . 

S~lJ LOCATION DESCRIPTION 

Brit~ Sludge Lagoon H,I,J-2,3 An RFI may be required pending 

results of the current investigation initiated bv the NJDEP DWR. A 30 year 

post closure ground water monitoring program to include four n~w wells and 

quarterlv reporting is part of the recently issued NJPDES DGW permit. 

Groundwater monitoring from 1980 to 1987 h~s revealed that the 

concentrations of meta 1 s often exceeded pennit parameters. Leachate from 

this unit mav impact the groundwater of the St~te, ~lthough the New 

Brunswick formation is not used as a ·potable source within several miles of 

LCP. Reference Attachments: I and J . 

Chem-Fix Lagoon An RFI mav be required pending 

results of the current in:vestigat:ion initiated by the NJDEP DWR. The 

proximitv of the Chem-Fix Lagoon and Brine Sludge Lagoon sites enables ~he 

NJPDES permitted wells to monitor leachate releases to the groundwater from 

either unit. Monitoring from 1980 to 1987 .has reveale'd that the permit 

parameters for metals were often exceeded. Leachate from this unit may 

impact the groundwater of the State. Within. several miles of LC~, the New 

Brunswick Formation is not used as a potable water supply. Attachments.: I,J. 

Slud2e Roaster J-4 An RFI is not required at this 

unit. During the RFA-VSI conducted, December 22, 1987 the concrete pad .was 

intact,. and the nearby soils appeared .unstained •. The Sludge Roaster. System 

was disassembled in 1985 and most of its component parts were shipped 

off-site. Reference RFA-VSI. 

r'-~-·- . -... - ..... -~, 6SI'310 
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DESCRIPTION OF HAZARDOUS CONDITIONS & WASTE CHARACTERISTICS-_;, 

LOCATION DESCRIPTION 

Container Storage Area F-6 A limited RFI to include soil 

sampling in the vicinity of the CSA is necessary to determine the nature 

and extent of possible contamination. During the RFA-VSI conducted 

December 21, 1987 the surface of the pad was covered with an absorbant 

material (Speedy-Dry) and an oilv residue was noted on the gravel in the 

surrounding area. Past releases at this unit may impact the soils .df the 

State • Reference RFA-VSI. 

100663 I ___ ) 
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CONSL~SIO~S ~\~ RECOMMINDATIO~S 

I. CONCLCSIONS 

01 !dentify all s·.a·ru' s which have a "No Release" determination and do not 
require an RFI. 

Sludge Roaster 

02 Identify all SWMU's which have had documented releases to the 
environment and require an RFI. 
Brine Sludge Lagoon 
C hc.-m - F;-. L...o..~o~r.. 

03 I . " Identify all SWMU s which require further investigation for a No 
Release" dete1'11linatiot:l • 

Container Storage Area 

The above ccnclusions and recommendations are ac·cepted for purpose of the 
completion of RCRA facility Assessment requirements. 

Signed: DATE 
. 

-.- .: ... :.tQ 

D H't."M - BHWP 

100664 
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LCP CHEMICALS - NEW JERSEY 

FOOT OF SOUTH WOOD AVENUE 
LINCEN CITY. UNION COUNTY. NEW JERSEY 

EPA ID~ NJD079303020 
ATTACHMENTS 

MAPS 

USGS, ARTHUR KILL QUADRANGLE 
HAGSTROM. UNION COUNTY ROAD MAP 
HAGSTROM. UNION .COUNTY ROAD MAP 
CITY OF LINDEN. TAX MAP 
HJ ATLAS, .BASE MAP 
NJ ATLAS, GEOLOGIC OVERLAY 
NJ ATLAS, WATER SUPPLY OVERLAY 
NJ ATLAS. GEOLOGIC,AND WATER SUPPLY OVERLAY 
NJGS, CASE INDEX SITES AND WATER WITHDRAWAL POINTS 

ATTACHMENTS: 

A. DEQ. ADMINISTRATIVE CONSENT ORDER 
B. DEQ. AIR POLLUTION CONTROL PERMIT #044133 

(5 MILE RADIUS) 

( 4 MILE .RADIUS) 
{4 MILE RADII.!S) 
( 4 MILE RADIUS) · 
( 4 MILE RADIUS) 
( 1 and 5 MILE RADIUS) 

'3(1(81 
3/3/80 

c. LCP. HAZARDOUS WASTE fACILITY REGISTRATION SLUDGE .ROASTER 11/19/81 
D. 
E. 
F. 
G. 
H. 
I. 
J. 
K. 
L. 
M. 

·N. 
0. 
P. 
Q. 
R. 

DEP. AIR POLLl~ION DISrERSION HODEL 
DEQ. ORDER 
RECON SYSTEHS INC .• AIR S~~LING REPORT 
LCP. LETTER 
LCP, PRELl!flNARY REPORT ON BRINE. SLUDGE 
D~~. DISCHARGE TO GROUND WATER PER!11T tNJ0003778 
LCP. GROUND WATER MON1TOR1NG 
D!.'R. DISCHARGE TO SURFACE WATER PERMIT ~NJ0003778 
Lcr. NONCOMPLIANCE REPORTS 
EPA. DISCHARGE TO SURFA\~ WATER PERMIT ONJ0027707 
Dlot~. CIVIL AD~NISTRATI\~ PENALTY 
NUS CORP .. SITE INSPECTION AND HRS MODEL 
DH!.~. FACILITY INSPECTIONS 
DOR. S~~ OR WASTE WATER ANALYSIS 
DEP. !1~~0 "Tl~ FROM A FORKER LCP EMPLOYEE" 

\ 
I 

7/21/81 
11/5/81 
6/15/81 

J 
9/l/81 
6/9/75 

10/30/87 
1982 TO 1987 

/ 8/10/87 
6/75. 1/79. 8/79 

8/31/80 
10/7/81 

. 12/31/8~; 
1980 TO 1 'J83 -

1978. 1980 
1/25/81 

---·-- ----
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f;JTES WITHIN 
5.0 MILES OF: 

LATITUDE 403619 
LONGITUDE ?41230 

DRA·FT 
SCAlE: 1 :6J,J60 
(1 Inch = 1 Mile) 
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DEPARTMENT OF ENVIRONMENTAL PROTECTION 
OIVISION OF ENVIRONMC:NTAL QUALITY 

JOHN FITCH PLAZA. CN 027, TRENTON. N. J. 08625 

(IN THE MATTER OF) 
(LINDEN CHEMICALS & PLASTICS, INC.) 

ADMINISTRATIVE CONSENT 
ORDER 

The following ADMINISTRATIVE CONSENT ORDER is issued 
pursuant to the authority vested in the Commissioner of the 
NeH Jersey Department of Environmental Protection (hereinafter 
"the Departr:1ent") and duly delegated to the Director, Division 
of Environmental Quality, pursuant.to his authority under the 
Solid Waste Management Act, N.J.S.A. 13:1E-l et ~· 

FINDINGS 

1. L~nden Chemicals & 'lastics, Inc. (hereinafter "LCP" 
or "the company") located in the City of Linden, County of 
Union, and State of New Jersey has been and is continuing to 
operate a Hazardous Waste Facility (hereinafter "brine sludge 
lagoon") by lagooning mercury contaminated brine sludge at the 
LCP Linden Plant, being more specifically described as Lot 3 
of Block 587 on the Tax Map of the City of Linden. 

2. LCP also has another lagoon containing mercury 
contaminated sludge located on the above. specified premises, 
known as the Chem-fix lagoon, which was used for test purposes 
for four days in 1976 and has not since been operated. ---------- -3. LCP has constructed and operated from ·time to time a 
mercury brine sludge roaster designed to recapture and recycle 
the useful mercury porti'on of this waste. 

ORDER 

NOW, THEREFORE, by mutual agreement of the parties hareto, 
Linden Chemicals & Plastics, Inc., is HEREBY ORDERED to under-
take the following remedial measures with respect to· its Linden·,_ . 
_P_lant' s ~azardous :waste disposal practices: : . .-. _ -- ~ ;;. . . ..,_ .. _ ~S~~~:, _ ... ::~_-; 

-~~· . . . ·.-. - . - . . . . . . - - . .; ·. -~.~-- -... - --·-~ ·._. -~--- : . . _···~ . ·-:_::~ ... : _ .. ,::._ .. 
·. -·--. . . . . : -

":..' --<: :--· .:. .-- : - .... - _-.:· ~-~ .. ~ :!"_ :... .... ~~ ;,· 
··--

. -·: -. :'~.: _.:.;'·-- ·: .. ~··- <~~-..::.,-:-~_., __ ,. __ --;,-~:::if;~~:~;::L, 
. ~<~--: :·~~ -.-::·_~-. ~~~~-:: .. :~·-· .. 

.:.: .·:-·· 
_ ... ;_~.:- .. - -- :. -~- - --- ·------ ... .-_- ,:':"-. --~-::;.: __ ---.·-_._ -. . . ·. ~. .... \ 

.' .. ·_:, -'_-·,£1t,;;,;.~~;;~:-[q.~J-op~.;.:n~rlf!:if~:~n,~1t~'id:-~ 
,. -.. .. . .. .: -

.----.,...__ .. ::. _. - - ·- -· 
-... . . -.. :,:;~:--
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until the Department completes its review of the 
brine sludge lagoon closure plan to be s~bmitted by 
LCP in accordance with the terms of paragraph #4. 
This authorization for continued use of the existing 
on-site brine sludge lagoon is expressly contingent 
upon the environmental evaluation, to be conducted by 
the company, conclusively showing that the operation 
and maintenance of the brine sludge lagoon will not 
cause significant adverse impacts to the ambient air, 
waters or soils.of New Jersey over this period of time 
or in the future. 

( 4) \'lhether the decision is affirmative or negative, LCP, 
upon receipt of the Department's final decision on said 
roaster application, shall by no later than 45 days 
thereafter submit to the SWA an application for the 
proper, final closure of the existing brine sludge 
lagoon. Said closure plan, signed and sealed by a 
licensed New Jersey Professional Engineer, shall 
provide. for the final disposition of all wastes 
previously deposited into this on-site brine sludge 
lagoon either by total secured entombment or by complete 
excavation for ultimate disposal in a manner approved by 
the Department. Should LCP propose closure of this 
brine sludge lagoon via permanent entombment, the 
company must provide sufficient revenues placed into an 
escrow a,ccoun t to allow for a monitoring system for the 
legally required period of time to be used to verify 
the continuous integrity of said full containment 
system. The closure plan shall be _reviewed and 
evaluated in accordance with the requirements of all 
applicable federal and State regulations governing · 
such facilities. 

(5) By no later than 45 days from the date of the execution 
of this agreement, the company shall submit to the SWA · 
an application for the proper, ·.final closure of the 
Chem-fix lagoon,. . which closure plan shall be prepared ·... ·
in accordance with all the requirements as specified . ~~ .·:·.
hereinabove in paragraph· four. . .. 

(6) In order to fully evaluate all potential avenues of. 
mercury and other metals Telease' into· the ambient' . 
environment 'froin the operation .and mainten-ance .of :_tp~----~:-::~--; 
:aforesaid on-site :brine .sludge .:laqoon.,--:~,LCI>. :sha11 ..... ·:,:..:.:·~· .. ~~£;.:S 
·.-undertake .forttn4i th :the · :fo1lowing monito.ring .:progrPII!i'"~ ~.t::. 
which shalf include ':but not necessarily be limited ·tQ,,«~~-

... · . ;bel;;. ~lis~~~=:s;;i~¥,,'j:.-~~~':~t-~·-···."· :~-····- . :··,"·J~f11~ 
·~~ .. ~- ~'~~;,:~ __ 10067~. . . .... f'~~{:-
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ambient air monitoring in all down wind areas of 
the on-site brine lagoon to measure for mercury 
emissions from said waste stockpile. The mobile 
air monitoring device shall be approved in advance 
by the DEP and be calibrated to record mercury · 
levels in nanograms per cubic meter of air; 

modeling calculations to verify that the on-site 
brine sludge lagoon's trenching system and pile 
configuration has sufficient capacity (both 
presently and after installation of an impervious 
cover) to fully contain the rain water r:un-off to 
be generated by a 100 year frequency storm; 

c. installation of a sufficient number of groundwater 
monitoring wells as required to fully delineate 
the impacts, if any, of the brine sludge lagoon 
upon the soils and waters situated in the vicinity 
of this waste stockpile, in addition to evaluating 
potential impacts upon any surface waters of the 
State of New Jersey. Twin or cluster well 
installations shall be drilled where necessary to 
obtain screen access to all different water bearing 
zones in the aquifer. (In all instances where such 
twin or cluster well installations are placed, short 
well screens will be utilized with the exact length 
to be determined by the type and thickness of the 
geological formation encountered. In order to 
ensure that these wells do not provide avenues for 
downward migration of contaminants, all casings 
shall be cement grouted to the ground surface 
immediately after installation. DEP well drilling 
specifications shall be strictly adhered to except 
wherein site related modifications are approved in· 
writing by the DEP's Bureau of Groundwater 
Management) • 

d. a soils boring protocol and water sampling routine~-.:~~~~_-; 
as required to obtain a determination of whether~···.·.·-. 
the brine sludge lagoon and/or the chem-fix lagoon· ~--· · 
has or is presently contaminating the ground or -
surface waters of the State of New Jersey by . 
release -of any of the pollutants presently containe~:. 

· therein.· Said protocol-and routine sh·all encompA$.~ ;:.;__._ · 
. . _ .. pr.eparation -iJf 'a -.water- .chemistcy.tnap ·.and .so_il$_..:;_;,,;~:>" ,~7:~~--

-. . : -.~.permeability:: calculations --- .t.a.~en ,af;·a·:·minitnum'•~fh~·:'--:. ·.· - · ··> _ every_,five: foot :depth .;.;and7at"every:_,~hange ;.i.J1.::-tll~.;~.:.•7-~:--. 

-- ·:--r ... ·· 
-. '":' . -·. ~ .. 

· .. -.:.. . ·.-:_:-~ :. • -~ .I ,;.·, ! 
-- ~ ... . . •.. • • 7-

~I 
100678 ___ · f:!~F~t? 
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lithology utilizing split spoon sampling techniques 
-- in al~ areas of the LCP Linden premises · 
potentially impacted by either the brine sludge 
lagoon or the chem-fix lagoon. 

Should the aforesaid evaluation determine that such 
contamination has or is occurring, then the company 
shall prepare a groundwater contour map as part of 
its program to delineate the full extent of the 
contamination of these soils and waters and the 
direction of its migration, if any; 

e. all stream sediment samples shall be obtained at 
several depths beginning at the surface and 
continuing.until the sampling instrument meets 
substantial resistance. At least one composite 
soil sample shall be obtained from a minimum of six 
separate locations in the vicinity of the roaster. 
All soil samples shall be analyzed by the company 
for mercury content by dry weight total mercury 
content; 

·f. all surface water samples shall be obtained at low 
tide and both surface and groundwater samples shall 
be obtained as split samples and analyzed by the 
company for total mercury content by wet weight. 
The duplicate sample shall be retained by the 
company fo-r subsequent analysis by a certified · 
private laboratory at its sole cost should 
confirmation be deemed warranted in the discretion 
of the Department. All wells shall also be 
sampled at least once for the presence of calcium 
carbonate, barium sulfate, iron hydroxide, calcium 
sulfate conductivity and pH, in accordance with 

-: : 

the aforesaid analytical protocol where applicable~ 

g. ·the purging and _bailing procedures -for all 

h. 

!'- • 

monitoring -wells shall be approved by the Department_,-_ 
in -advance and a representative of the DEP shall · 
be on-site for the commencement~£ .the soils boring 
program and thereafter at his discretion; 

. ' '.•:· - .. -~ ~ :; ~~ -:-· ~':~~:,: 
.. :. ·:;. ·~·- . ··: 
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i. no later. than 30 days after pompletion of the 
aforesaid evaluation, all findings and data 
generated thereby shall be provided to the 
Department in writing, along with reco~~endations 
for all futther monitoring as deemed nece~sary to 
complete the requirements as set forth in paragraph 
d. 

RESERVATION OF RIGHTS 

(7} It is expressly understood and AGREED by the parties 
hereto that the execution of this Administrative Consent 
Order does not waive any rights or obligations of eithe~ 
of them to protect the environment from·pollution 
emanating from the industrial activities of LCP as 
required by all applicable State, federal and local laws, 
rules and regulations. Nor does it obviate LCP's 
obligations to comply with all State, federal and local 
laws, rules and regulations pertaining to these 
activities CQnducted at its Linden facility, with the 
sole exceptio~ of the SWA's registration requirements_ 
which shall be complied with as set forth hereinabove • 

( 8) LCP and the OEP hereby consent and agree to comply with 
all the terms and provisions of this Administrative. 
Consent Order, which shall be fully enforceable in the 
Superior Court of New Jersey and also may be enforced 
in the same fashion as an Administrative Orde.r issued 
pursuant to N.J.S.A. 13:1E-l ~seq. 

(9) LCP hereby waives its right to an administrative hearing 
on the subject matter of this Order. 

.. ·. 

Christopher Hansen 
President 
Linden Chemicals & Plastics, Inc. 

- ~- - ::.. :. -cr ~ _: \L, :)~~~~~;1_[ 
~ J<;>h~ · -~ ._ Stanton~i~1re®.or:-:,-'.·:~-:. .;~:'.-~~_zi\ 
01VJ.S10n of ":'EnVl.TOt\lT!erttahOua.ltty~. ··-:- . 

-_f)epartnM!ntP~~t!~~i~ri~;;n:~~ --;g:c~-~rc~S 
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\I:W J f;IL'F. Y DEl' ·I HT\lf:OT 0 l)f EW IHOMII 'TAL l'lliiTLt:T ltl,, 

01\'ISI0:'-1 OF E:'\VIROi\\lF.:~T U QCALITY 
Bl'll.E/\U OF .-\IR POLLCTJO~ C.ONTROL 

PF:R.\JIT TO COi'STRUCT. INSTALL OR ALTER CO!'TROL APPARATt.:S OR EQUIPMENT 
. AND 

I . 

. CF:RTIFIC·\TE TO OPERATE CONTROL APPARATUS OR EQUIPMENT (STACI\ TESTS REI){JlltED) 

Permit and CertilicJtc Number _jL ~ _4 ___ I _3 __ J_ 

I \1ailinl! Address) .- -

UCP Chemicals - New Jersey Incorporated 
oot of South Wood Avenue 
inden, NJ 07036 

DEF' Plant 1D _L ..Jl... _J_ -2- ..,.: 

(Plant Location) 

J [:::n County 

Arplicant's D~!signation of Equipment P i.lot sludge roaster and dryer 

~.1. Stad. r\o . .,....2.. _Q, _j_ No. of Stacks __Q_ _J_ No. of Sources .....!L _a_ .....L 

Approval 3 _3 _ _!Q_ Start Up Expiration _lQ_ ..o.s._ __82_ 
\lu. !Jav Year \lo. Day Y ~:ar !\to. Oav Year 

TllfS PF.R\IIT \\0 TE\IPORAR Y CERTJFrCATE IS rn:I:'u; 1~.-:rED IJNDF.R THE .-\liTIIORITY OF CHAPTER 106, PJ .. I 'Jf,~ 
1 '\,J .S.A. 26::.!<:-'J.:.!). TilE TDII'ORAI{ Y CEHTIFIC:\Tl:.: \\'ILL ALLOW FOR INSPF:CTION. E\' AI. C ATIO'\i, -\ '\0 TESTI\i; 
TO .-\~~rJU·: C.O\FI IH \J..\1\C.E WIT II TilE PEIL\11T AND WITH ALL OTHER PROVISIONS OF TITLE 7, CHAM'ER !!7. OF 
lllE \LW jFl:.SEY .\IJ\11\I~Til..-\'1'1\"F: CODE. 

flEFOHF \ I'FR\1-\'\F.\T n:nTIFIC::\TF. I!= 1~.'1 1 ED. YO!! \\11.1. BE RF.<,>PIHED TO: (SEt OTHER SIDE) 

I. t:fl\Dl CT ST..\CK TF.~TS 11'\ :\CCORJ>ANCF. WlTII N.j .A.C. 7 :!!i -fl.4 (c). 
• I llll -\1,\ :\I'I'HO\ ·\L OF TilE TE~T l'rtOCEDllHE:i SliU\IIT" OETAII.ED L>ESCRIPTtO:\ 

t >F TilE S .. \.\WU:"r. PORT LOI.ATIONS. SAMPLING E\)UIP!\IENT, A:'-iD SAMPUNl; AND 
\\..\LYTIC\l. PHOCF.DURES FOit SUC:II TESTS TO: SlJPERVlSOR, TECHNICAL SERVICES 
'FC:TIO~. BUREAU OF AIR POLl.CTION C:ONTROL. 380 SC:OTCH ROAD. TRENTON. 
\EW jl:Jts~:y 0862H, (609) :!'J:! · ';64l. 

:1. \OTIF\' TUF. APPROPRlATE Flf.LO OFFICF. (Sf.F. O_TUER ~IDE) AT I.EAST 4A HOURS 
I'll lOll TO TilE ACTUAL TE~TINC .. 

t . ..:t '11\IIT TWO COPIES OF TilE Tf.~T llESt'I.T~ TO TifF. rr.U\tlTS AND f.ERTIFIC.\Tf-:S 
'ECTI0:'\1. TEST HESiiLT.S ~IIJST m: CUtTtFtED BY ·\ (\;EW JEllSEY LICEN~EI> l'HU-
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7:26 - 8. 5 Envirorunen.tal and Health Irnoact Statement / 

A. Executive Summary · 

LCP Chemicals - New Jersey, Inc. is a wholly owned subsidiary of Linden 
Chemicals and Plastics, Inc. The plant site is located in a heavy 
industrial area in Linden,. New Jersey. Products manufactured at the 
plant are chlorine, caustic soda, hydrogen, muriatic acid, anhydrous 
hydrogen chloride, and'· bleach. The major raw materials used are 
rock salt (NaCll, electrical power, and water. Mercury is used in the 
chlorine cells in the manufacture of chlorine. 

I 

Me~cury contaminated sludges are generated daily during the preparation 
and purification of brine solutions made from mixing rock salt and water. 
Mercury contaminated sludges are also generated in the wastewater treat
ment process. The daily quantities of sludge generated is directly 
related to chlorine production. 

At the present time environmentally acceptable landfill sites for the 
burial of hazardous waste~ are limited to Niagara Falls, New York and 
PinewOod, South Carolina for the east coast region. These sites con
tain limited capacity for the large volumes of hazardous waste generated 
daily by the heavily.industrialized eastern section of the United States. 
Since hazardous wastes can remain hazardous for an extended period of 
time and the average landfill li!e is thirty years, landfilling of 
hazardous waste is only a temporary solution • 

In order to internally eliminate hazardous waste accumulation and land
filling LCP Chemicals - New Jersey, Inc. has developed a proprietary 
process called the Sludge Roasting System. The purpose of this system 
is to detoxify our mercury bearing hazardous waste generated in the 
plant and produce a final product suitable for off site shipment to a 
.sanitary landfill. Additional benefits are the recycling and recovery 
of mercury for plant use. · 

!··. 
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7:26 - 8.5 Environmental and Health Imcact Statement 

B. Proposed Facility 

(i) Owner 
(ii) Operation 
See section 7:26 - 8.6 Disclosure Statement 

c. Purpose and Need for Facility 

(i) Objectives - See paragraph 4 of (A) Executive Swnmary 
(ii) Types of Hazardous Wastes Handled: 

Only hazardouswaste generated at LCP Chemicals will be handled. 
They are: 

l. EPA Hazardous Waste Number K071 
Brine purification muds generated from the mercury cell 
process in chlorine production, where separately purified 
brine is not used. 

2. EPA Hazardous Waste Number Kl06 
Wastewater treatment sludge from the mercury cell process in 
chlorine production. 

3. Proposed Site 

4. 

. 
(il Site location and description- See Section 7:26- 8.7, 

Specific Site Information 

(ii) History of Site Use: 

{i) 
Cii) 

The site of the Sludge Roasting System is an unused 
parcel of land owned by LCP Chemicals since 1972. 
Prior to 1972 the site was owned by GAF Corporation. 
A concrete pad with drainage channels was poured in 
_1978 for the Sludge Roaster pilot plant. The pad was 
expanded to accomodate the present full scale Sludge 
Roasting System. 

Facility Operation - See Section 7:26 - 8.9 
En9ineering Design- See Section 7:26 - 8.10 

5. Project Schedule 

.. ;. ·: . 
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HEAVY METAL 

An~lysis of roasted sludge and leachate_frorn the roast~d sludge referenced by RCRA leachate specifications 

RCRA Spec. 

Mg/1 

As 5.0 

Ba 1
100.0 

Cd 1.0 

Cr 5.0 

Pb 5.0 

Hg • 2 

Se 1.0 

Ag 5.0 

Cu 

As 

Ba 

Cd 

Pb 

Hg 

Se 

Aq 

-Be 

Ni 
cu . --·· 

-. Cr. 

·.:-.. 

Leachate & Analysis 

Roasted Product (3 samcles) 

Mg/1 
3/30/80 

.027 

1.54 

.06 

.068 

.065 

.003 

.001 

.04 

Roasted Product Analysis 

10/19/80 
PPM 

4.35 

819.9 

10.83 

85.16 

16.04 

.l 

.. . . . 

( 

-· ; . . 1 

Mg/1 
5/20/81 

.01 

.OS 

.01 

.02 

.02 

.033 

.01 (ND) 

.02 

.02 

._ ....... 

100685 

Mg/1 
10/19/80 

.001 

3. 72 

.016 

.40 

.0005 

.0005 

.03 

5/20/81 
PPM 

.3 

1360 

s.s 
123 

8.4 
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MEMO 
NEW JERSEY STATE OEPARTMEt. JF ENVIRONMENTAL PROTECTION. 

To Ralph Pasc~ri, Chief, Hazardous Waste 
. --------~------~~------~-----------------------------------
FROM John Elston, Chief,·Air Quality Management DATE July 28, 1981 

SUBJECT __ L_C_P __ C_h_e_m_l_·c_a __ l_N_'e_w __ J __ e_r_s_e_y __ I_n_c_._, __ L_i_n_d_e_n __ , __ u_n_i_o_n __ c_o_u_n_t_y __ , __________ __ 

Application 81-13 
.. 

The Hazardous Waste Facility Registration Application for a 
mercury sludge roasting system was received on May 28, 1981. The 
~pplication was reviewed by the Bureau of Major Project Review, 
the New Source Review Section, and the Bureau of Air Quality 
Management and Surveillance. 

The sludge roasting system has already been granted a temporary 
Certificate to Operate, No. 44133. Controlled mercury emissions 
from the facility are listed as 0~11 tons/yr. EPA's PSD significant 
emission rate for mercury is 0.1 ton/yr. Therefore, the sludge 

. roasting system can be cons1dete~·a significant emission source 
of mercury. 

Some doubt exists 
in 

Atmospheric dispersion modeling analysis of the mercury 
sludge roasting system (attached) shows that ambient mercury 
concentrations beyond the applicant's property line may be as 
high as 0.2 ugjm3 (annual average) with the given emission rate. 
This concentration is in great excess of the Estimate~ Perm~ssible 
Concentration (EPC) for m~rcury(l) which is .024 ug/m (annual .. 
average). Receptor locations used in the model •re shown in 
Figu3e 1. The area where calculated concentrations exceed .OS 
ug/m is outlined in Figure 2.· 

. :-· 

~ ....... _· 

. ~ - . . . - -- .. 

~~: d~f ·.- . ·---.~ 
Attachment·.: .. __ ·· 
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cc: Bob Yeates l1 (/ 0 l 3 
Chuck Steiner 
Ernest Mancini 

(1) EPC (ug/m3) = 1000 X TLV x 40/168 x 1/100, where TLV is the 
t h r e s h o 1 d li rn i t v a 1 u e for rn e r cur y ( . 0 1 rn g I m 3 ) , J. 0/16 8 i s a 
correction factor for length of exposure; (i.e.· 168 hours 
per week instead Qf 40 hrs/wk) and 1/100 is a safety factor 
to account for the differences between industrjal workers 
and potential high sensivity of certain sectors of the 
general population (TLV defined in GCA, 1980, State of New 
Jersey Incinerator Study, Volume II: Technical Review and 
Regulatory Analysis of Sewage Sludge Incineratio~. Final 
Draft Report.) 
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!-·so NEW JERSEY- OEPARTHENT·-·OF· ENVI RONHENT AL PROTECT ION 
' ~ BUREAU OF AIR POLLUTION CONTROL 
C l I H A T . 0 l 0 G I C A;, ,l: !; 1 0 ~ I S P, E R S I 0 N M 0 0 E L 

LCP MERCURY· SLUDGE ROASTING "SYSTEMJl!'""h--.izt-~·- . ., '![lt" .. 
, -··· .. ·- . . -· ··-· ... '

1 
"RUN . -· . 1 . !' 

.oaS 

y 
COORD 

4495.30· 
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4495.28·~--
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MEMO 
NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTION 

ance 

The Air Sampling Report for LCP Chemicals was received 
October 14, 1981. 

Ambient concentrations of mercury resulting from waste pile 
emissions will be within the assimilative capacity of the air 
environment, assuming the given emission ra~e of 133 g/day. 
Calculations indicate that a 24-hour average of 6.64 (+1.5) x 10·2 
ugjm3 (1) will .result from fugitive emissions attributable to the 
waste pile. This concentration is below the de minimis value for 
a 24-hour average ambient mercury concentration, O.ZS ug/m3 (2) • 

. 
(1) u=6, stability class = D, initial dispersion 21.27 meters 

assumed (calculations attached). 

(2) Federal Register, Vol. 45, No. 154, Thursday, August 7, 1980, 
pg. 52709. 
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DEPARTMENT OF ENVIRONMENTAL PROTECTION 

OIVISION OF ENVIRONMENTAL QUALITY 

_JOHN FITCH PLAZA. P. 0. BOX 2807. TRENTON. N.J. OB62S 

To: u;p Chemicals - Hew Jersey, Irx::. 
Peter Tracey, Registered Agent 
P..aritan Pl.aza II 
I.dison, New .Jersey 08C37 

ORDER 

Re: N.J.A.C. 7:27·8.3(e)2 
Plant Identification No ....... 4 ... C-.3-.2"""7-.---
Violation Occurred on Premises 
Known As: 

Foot of South w:xx5 Avenue, I.ot 3, Elock 
587, Linden City, Union COunty, 
Hew Jereey 

WHEREAS, the State Department of Environmental Protection has determined by investigatlon(s) or inspectlon(s) made 

pursuant to the Provisions of the New Jersey Air Pollution Control Act that onJ ~C~'iiLQ:IIii!IWbe~r;.......;;;r::;..,,.........~.l.-9.wRo~.1 --------
_______ you did violate Title 7, Chapter 27, Subchapter g , Section 9 3 (e) 2 , of 

the New Jersey Administrative Code. 

The lnvestigation(s) discloses the use of roaster ~ ! rUPtured nruffler plate ill. ~-~ 

!-1er~ emissions,!;& bent directly through roaster ourrer ~ust S2 atrros e 

arii"ir!: .installed iTiroperat:.eCl foUr proee~ burners .!EE.UlClliiea ~ ~rmt, 
iherefOre wt flOili:tioiUii:l properlylil ac:cor~ w1th Per&,at (P-44133) . · 

Certificate (cr-44133). 

. ;·. · ... 

. ··· .. 

NOW, THEREFORE. YOU ARE HEREBY ORDERED, to cease violation of aald Subchapter on the premises ~wned, 4eased, 

operated or maintained by you on or before lZ] 19
1 

1992 . -~-- .;_ .. 

VAP001 
Jul. 76 

. .. 
~ -~ . ':'" ·.· ... --· 
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' A Subsidiary of Linden Chemicals. & Plastics, Inc .• P.O. Box 484 • Linden, NJ 07036 • (20 1l 862·1666 
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• 

Mr. Keith A. Onsdorff 
State of New Jersey 
Dept. of Environmental Protection 
Regulatory & Governmental Affairs 
P .0. Box 1390 
Trenton, New Jersey 08625 

Dear Mr. Onsdorff: 

S~ptember 21, 1981 

Attached, per the recently signed Consent Order, please find data and 
results reflecting ambient air analysis for Hg in the area of our solid 
waste pile, as performed by Recon Systems, Inc., of Somerville, N.J. 

Should it be of any value, Federal EPA requirements for escaping Hg from 
a chlorine manufacturing facility is 2300 Ms/day. 

If there are any questions regarding the attached, please advise. 

WJF/ph 

att. 

Sincerely, 

/11/ !JZdk~a~· 
W .J. Fledderman, · ·.·· .,< 

PLANT MANAGER 

100694 



• 

.. 

• 

.. 

·-.. ~ . 

RECON SYSTEr.1S, INC • 
51 FIFTH STREET, P.O. BOX 842 
Somerville, New Jersey 08876 

• 201-685-0440 

• 

For 

LCP CHEMICALS 
·P. 0 •. Box 484 

Linden, NJ 07036 

Source Tested: 

LCP Chemicals 
Waste Pile 

! , 

In Fulfillment of 
Purchase Order No. 22684 . 

RECON Project No. 1540 

June 15, 1981 

........ 
• ' .... J . , 

.. . . 

... : ~c.-·~ .. ·: ~'~' /:; . ·~.;:::- .- -~-~~ <-: -:-:-".::: ·,~ :~:' 
.- . ... . . .• . ·--...;-:·_ ··I 100695 - ___ f?i~i;~i~;?t;t 
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INTKODUCTION 

. Rl. .:ON SYSTEMS, INC 

... 

61 Fifth Street. P.O. Box 842 
Somerville. N.J. 08876 

201·&85·0440 

Alr Sampling Keport Cor· 
LCP Chemicals 

On Waste Sludge Pile 

The air Ln the vicinity of the waste sludge pile wns sampl L'd l'or mercury on. June 4, 1981. This report contains the Coll~>will~ in format 1 on. 

SUMMARY AND R~SULTS 

SAMPLING LOCATIONS AND MERCURY CONC£NTRATION PROFILES 

AMBIENT CONDITIONS 
• 

CALCULATIONS OF EMISSIONS FROM PILE 
PROCEDURES 

• 

-.... -.. .. -
_:..;._: .... ""':' :.;. ... :: - · .. · -...::..:... . . 

. ·. : ~ 
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SUM~~RY AND RESULTS 

··', 

. . . ·.· .'• .. 

Real time mercury ln air measurements were taken three feet 
above the surface of the waste pile. 

Figure 1 summarizes these measureme5'ts which showed ~ r.:1nge of 
concentr.:1tions of 0.001-0.005 .mg/m with 0.003 mg/m being a 
p_revalent ~r typical value. (J~co Y1J/M l) 

In addition, several 20-30 minute air samples were taken six 
inches above the surface. These were analyzed immediate~y 
afterward and showed (figure -f> a range of 0.003-0.0126 mg/m , 

"with an average of 0.0064 mg/m ) 
(€, 4.:>() n g/M; 

An attempt at estimating the emissions from the pile during 
testing was made by utilizing the cross wind speed, the pile 
dimensions and the mercury concentrations. This resulted in an 
estimate of 113 grams/day. · 

Obviously the emissions are a function 
including ambient temperature, wind speed, 
solar conditions, pile temperature and 
Therefore the above estimate must be treated 

·.that day only. 
• 

This report is submitted by: 

of many variables 
wind persistence, 
probably others. 

as an estimate for 

. ?~"/~f.];cl 
Richa~oro, Vice President 

June 15,-1981 ~· 
~~ LJ. 

Per Frank W. Swetits 
.. Senior Engineer 

I am in responsible charge of RECON's stack test work, and have 
discussed and reviewed the procedures an sults of this set of 
tests with the relevant field and labo atory sonnel. 

.. .. . ... · . 

-. 

. . . ~ 

··•. 
····-

·. 

0 .. 

··· .. 

. ... - .... . - ·: 
0 ,- • •• -::.~ 

Ndtman 
New Je 

• 

. ·, 
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AMBIENT CONDITIONS 

. . . ·· . . . . 
·' ..... · : 

"'' 'I ; 

. ... · .. • . ... 
.. .. . .: . · ..... ., . 

. . ": 

... · ,_. . ,:.· .. . , 
. .... 
. -. ..... 
·, . 

.. 

• During the testing, the following parameters were also measured: 

wind speed: 525 ft/minute (~6 mph) 
wind direction: from the west 
pile temperature: 7~°F 
air temperature: 81 F 
barometric: 29.98 "Hg 

CALCULATION OF EMISSIONS FROM PILE .. 

.·. .. , 

.• 

From Figure 3, one can estimate, assuming the concentration 
profile is 1 inear, the approximate significant e lev at ion and 
average mercury concentration in that air space. According to 
that estimate, an averag~ of 0.0032 mg/m 3 concentration over an 
air space of 5.5 feet can be assumed. 

Utilizing the wind speed of 525 ft/min and the maximum width 
(300 feet) of the pile perpendicular to the wind from the west, 
the total emissions can be estimated: 

·.... . 

·- ·' 24 hour 
emission 
rate 

· ... • : . 

.' I• 

525ft (,30S1 3m3 .0032 mg 
• X 5,5 ft X 300 ft X 3 X --.~3----

min ft m 
. ·~ ••• ' , . . em 

· ... ··X 100 mg 
1440 min 

x day 

. a 113 grams/24 hours 
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PROCEDURES 

The Jerome Instruments Model 401 Gold Film Mercury Vapor analyzer was used as a real time instrument. The waste pile was surveyed at 35 locations shown· on Figure 1. The 401 was maintained approximately. three feet above the waste pile. The results of the survey are shown on Figure l. 
In addition, the Jerome Model 301 was· used in conjunction with Gold Film Mercury detector tubes. Air sampling pumps were ·calibrated to maintain required flow rates. The sal'llpling pumps were connected to the Gold Film tubes, and placed at the locations shown on Figure 2. After sampling was completed the tubes were desorbed to volatilize the absorbed mercury back into the flow system of the 301; and mercury concentrations were obtained. .. 
Only elemental mercury is detected by these procedures. 

·. 
' 

,, 
.· 

.. 
.. 
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IEF! . -
- CHEMICALS•N.J .. INC. . . . 

A Subsidiary of linden Chemicals & Plastics. Inc .• P.O. Box 484. Linden. NJ 07036. (201) 862·1666 

-· 

·· September 1, 1991 

Mr. Ange 1 Chang 
Department of Envir~nmental Protection 
State of New Jersey 
32 E. Hanover Street 
Trenton, NJ 08625 

Dear Mr. Chang: 

Enclosed is a copy the drawing "Sludge Roaster Site Plan". This 
drawing shows the concrete pad area that our sludge roaster and accessories 
are erected on. The drawing is marked in red to show where we plan to 
install an eight inch high block wall. This, I believe, will be in 
compliance with your verbal request. This enclosure is capable ~f holding 

_more than 12,000 gallons in the event of a spill. This is more than twice 
the contents of all the tanks contained in the area. In addition, the wall 
will prevent anything from being washed off of the pad onto the ground. 

I trust that this installation will satisfy your requirements and will 
protect the environment and ground water in the area. Should there be 
any questions, please feel free to contact me. 

JDD:rb 
Enclosure 

.•. -~ 

. .· ·- ... 

'·-~-·· ...... 

:·. -·-:::· ... .,_. ·-· .. 
..:..._ ·.· 

- -· 

.· : .. -... ··: ...... :. ·•·· 

:.- .. -

~--···-·r 

Sincerely, 

,-
; --¥.·~ ~ ·"-. /._. ( " ..... ""' 1-, .;t• 

John D. Downes 
Technical-Superintendent 

-·:. .. · 
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PRELIMINARY REPORT ON BRINE SLUDGE 

Presented To: 

New Jersey Department Of 
Environmental Protection 

Bureau of Solid-Waste Management 

June 9, 1975 

Prepared By: 

R. J. Burkett, Technical Super~ntendent 

·· .. : - .... . . .. ~ 
··~ .. 



• I. 

II. 

III. 

IV. 

INTRODUCTION 

Linden Chlorine Products, Inc. is developing a program for 
brine sludge disposal. The contamination of the sludge with 
mercury dicta~es that such disposal be accomplished. Although 
it is standard practice in the Ihloroalkali industry to impound 
brine sludges in earthen basins , we recognize that this is · 
environmentally unsound and unacceptable. It is the policy 
of LCP to accomplish this disposal as quickly as possible with 
the advise and consent of the Bureau of Solid-Waste Management. 

This report was prepared to provide the Bureau with details 
concerning LCP and our brine sludge problem. It includes the 
results of the investigation conducted since our first meeting 
on March 18, 1975. 

COMPANY HISTORY 

LCP was formed in 1972 for the sole purpose of st~rting up 
and operating the divested GAF Corporation Chlorine/Caustic 
manufacturing plant in ·Linden, New Jersey. The plant is 
located next to the GAF ~omplex and was operated by GAF for 
a total of ten years before shutdown in 1971. LCP has no 
other facilities and produces only three products: chlorine, 
sodium hydroxide, and hydrogen. 

The plant employs 175 people. 

PROCESS 

The plant utilizes mercury cell technology. Many technological 
innovations were introduced when LCP took over operation. A 
major change was the conversion from graphite to DSA anodes. 

A process flowsheet of the brine saturation area is included. 
It is a closed loop process with the addition of rock salt and 
the removal of impurities, i.e. sludge. The mercury contamination . -
occurs in the cells. The circulating brine dissolves and entrains 
a small amount of mercury of which a portion (100-500 ppm) is 
purged with the sludge. · 

~e sludge is pumped to the -brine -sludge pond where the so-lids 
settle out. The water is recycled to the sludge -receiver and 
brine filters 

CHEMISTRY. 
4 

' . 

. . : . . '.. . . . ·. - . . . . . . .- ... : -~ ·.-.-. ··. :·.. . -~ -- - . .;,. ._:~_:;._ --~ . ·_:· : ~:. ~ .... _ _. :i;~ _ ... __ ~· .. -

-~,_ROck -S~lt :·> ~ritains -~J.:';t,o :1-lst-4n~~s -,CaS04'·,_;'Mg~l.2·~~-#f~tal.~ ~:pir~::.~~ ,.i:•.:~: 

~-'·-:~:.~:~~~h~=~~~-{·--~~~i~tt~t}!~~;t1II~I?ff::o!~i:~~ 
.. -. --- ·:---_·-:i 
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CHEMISTRY (continued) 

MgCl2 + 2NaOH ---j. Mg (OH) 2 .J, + 2NaCl 

Metals + NaOH . ) Fe, Cr, v, Hydroxides 

Sludge Composition: 

NaCl 
BaS04 
Caco3 
CaS04 

15 - 20, 
40 - 50' 
10 - 15\ 
10 - 15\ 

2\ Metal Hydroxides 
Dirt 
Hg 

2\ 
100 - 500 ppm 

Material Balance 

Theoretical: . 
Actual: 

Sludge Production: 

L65 T NaCl 
T Cl2 

2.0 T NaCl 
T Cl2 

2.0 T NaCl I .015 LB Inerts l 250 T.Cl2_ 
~ ~12 LB NaCl Day 

Estimated Sludge Inventory: 300,000 ft~ 

7.5 T Sludge 
Day (750 gall 

V. SLUDGE DISPOSAL 

During the operation of a chlorine cell using graphite anodes, 
the qraphi te is consumed. The graphite dissappears as C02 gas . -· 
and is eroded in fine particles. The small particles are 
picked up by the brine and eventually find their way into the -
brine sludge. · 

LCP has two sludges •. The ·first is .the contents. ·of ·the exiatinq:-~~;·•<-
pond which represents t.en years of operation ·and contains -~ ·- \·::::~·_: 
significant amounts of graphite. The -second is current ·and : ... _._ 
future sludges which contain no graphite. Due to ·the different··· 
mercury extraction characteristics of the sludge from the DSA 
process2 ~ LCP is proposing two sludge :disposal processes.-· Ea.ch_._· -, · 

. is discussed below. · · ·· · 
. :~·. ·:· 

, _ . • ·• ; "- ' Existinq Sludqe Pond J .·:~57;,- -f~f{;tC~~-~: :~-·;; ~:~.2~f: \i:: \~;f?,:,~i~t& 
. · .. · .. ·.· -~ · .·· ·On March:'.lS,-1975 I .met~with'·Mr.--:SAJ.tzni~:'.and . .Mr•·4lui, ::NJDEP,· .;~·~;_ 
:~--:~;-~: .. :;:·:-: . .::- ;:::eonceming.;LCP' s· brine ·slugge. pond~~:::i.fThe_rp~pose_::J)f_.;.the ~ee.~i~~4t 

• ·· . :~ ~ ;~·'. __ ..,·-.was . to .discuss the ~compli~~ _:sta~tis~~...:#:_Pt::Bfl:~-:{._t;u~--~-~r;~':"~ .. -~~~;;;:~-

... • ; •. disposal P_roc~ss~~ _agce?·f:~; ~~:"~~~r~;:~T~i<' -~ ~ ·.:: '(~~~ 
,, - ;_"''7/tl7:.ii/F':.". ' ._\ , · .. · .. · · >· 51~?~,:{ 
--·· · · ·- - ~-~:-_' ~~. :_·. :_ ;~ ,·:s-~·>·· '·· ·: 1 o o 7 o 7 :illl]~if,'~\::-~~~.~i?If/t"" 

\. ____ ----



• 

• 

' • 

V. SLUDGE DISPOSAL (continued) 

Existing Sludge Pond 

We discussed the history of the plant, the process and the 
factors causing the sludge generation. We explored various 
disposal techniques currently available. At the conclusion 
of the meeting I was given a list of "waste processing 
facilities" and asked to contact the appropriate ven_.£ors. 
I was to report back on ·my findings. ·These ·are the· results 
of my investigations: 

March 19: 

March 24 to 
April 2: 

April 17 to 
May 19: 

May tg to 
Present: 

I contacted by telephone ~e following 
companies: 

1. Chem-Trol - Model City, New York 
2. Chemfix - Pittsburgh, Pennsylvania 
3. Frontier Chemical - Niagara Falls, New York 
4. Rollins Environmental - Bridgeport, New Jersey 
5. Browning Ferris Ind. - Pedricktown, New Jersey 

All five companies visited the plant and took 
samples. 

Received bids from Chem-Trol and Chemfix. 

Contacted ·other companies but as yet no response • 

Both Chem-Trol and Chemfix bid on the same basis which was disposal · 
of the entire contents of the sludge pond. 

Company 

Chem-Trol 

Chemfix 
. t 

Method 

Hauling to secured landfill 

Fixation of heavy metals 
and landfill 

Cost -
$1,038,400 

$ 110,000 

The Ch~Trol proposal requires no further statement as to . -~~ 
environmental impact. It is a recognized waste treatment ,;company.-·, · ··:: 
of the highest: -quality. It's secured landfill operation stands-~· ·: 
on it's record. However, fully one;.half- of .the eosts in· their: . _:_: 
proposal is accounted for by freight charges. This is a financiai ·. · 
burden which LCP cannot bear. Their proposal -is· unacceptable.~"" ... -··.:.:.. . . . . 

The Chemfix process offers a ·solution which could be -eeonomicaliy;:~;~<:-~~ 
absorbed by LCP ~ - · -However, ··the question _of -·leachate .:.remain·s !.. '-:-::.::~r-~:-\';·/:• 
Chemfix· has .··run a .. sample ·~f :-ou~. sludge":_·-.tlu::ouqh_·~~elr 1aboratotie's·;::~.' 
·The sample is naw .and will· continue· ·to-; be ·.-tested -for~mercuey ~.-:t:.:~;,s . .;r{'~~ 

.:. ·: ' 

. -':. 

_._::.:~: l·l-,:·t:~~=~" 
_:~t __ ·11r · ·~-:r~_- .-:-~:~~ --
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' SLUDGE DISPOSAL (continued) 

Existing Sludge P~nd 

LCP is prepared to accept the Chemfix proposal. However, both 
we and Chemfix feel it prudent to run a preliminary test to 
verify the_ laboratory findings. 

The test could be conducted this summer with a follow-up report 
on the leachate results •. Total pond treatment could then be 
accomplished with the consent and approval of NJDEP. 

Current Sludge Production 

As of April, 19 75 LCP had converted completely to Dimensionally, · :=-- ... ~ · 
Stable Anodes (DSA) from graphite anodes. (A OSA is-a titaniWl\ ,··-: ·.-.:~: 
metal anode which is thinly c~ated with platinum metal.·) A · ' _:·. 
recently published EPA report. and our own laboratory investigations 
show that in the absence of graphite, mercury can be· .successfully_'~~·-.·-:~
leached from brine sludges using sodium hypochlorite_. -.·.--:::- 7 :·" .-=-~~~->--.: ~-

LCP feels that such a treatment p~cess offers the ~or~;;i~:{~~:j~:~:§(~· 
to economically recover the brine sludge which we conside;::a·'.;1:~--::_:._;~.~:_·:· 
valuable resource. Although all of the details have~-no~J~~~!~~iZ-~ .. ~~~;~,: 
worked out, we are currently researching the proces~;~:.:~~~;:;t4€-~S~!:':: .. 

:::; .... c .• ·.··.~·~->~~ ~ -~: .. ;:::~:~:~>~-~~·-'.: .... 
We px:opose to develop and install such an extractio!f:'P~·~·-~t-i.:~S~4t.it:' 
to treat current and future sludges. This would be ".::a ~-c:::ontillaoiia·~.;<:----: 
process which would eliminate the accumulation of s~~§tt;;~-~~~-~-

~7~~t1t" 

-~--:-. :·--

. ·: ... · ..... :. 

. 1. · • Assessment of "Industrial HazardouS Waste· P 
, _:--' · ~~-:Olemical :..lndustiy~~-EPA·contract NO;;::--sa~oi~224 
.: ·: ~ · .. -- Vex:sar, I~c. ,·.:.oetober:.2i;--1974.<?':~-;;;:.._.-.:. ;~-~·~-::~=:;~·· 

. . . . :: .. ~ ~---~ ~-::·~-:~~- ··-~~--~·.::~-- ---~ •. ;~-~ ~ ~-~--- -. . . ~~~~~·::j' ·_ ~-~-:~-----~--~~~~ -~· - ·_._:~ ·-. -... ~- ~:~~-- . ;~~: -~~~:~~- ~-. 
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Exhibit I 





DIS.POSITXON OF 

GENERAL ".ANILINE'S INCOME 

IN 195& 

Federal, State and 
Local Taxes 5.0% 

. Interest on 
Borrowed Capital 1.0% 

Purchased Materials, Power, 

Rentals, Advertising, Transportation 
and General Overhead 50.2% 

Depreciation on 
Buildings and Equipment 3.4% 

Wages, Salaries and 
Employee Benefits 36.9% 

Earnings for the year 
retained in the business 3.5% 

100.0% 

. ! 

,....~t ..... 
( \ 

'J 
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To 'the S-tockholders: 

. RESULTS OF OPERATIONS IN (955 wete considerably improved over those of 

1954. Net income after taxes amounted to $4,217,000, $5.29 per Common A 

share, compared with $2,519,000, or $3.16 per share in 1954, and sales, the 

highest in the Company's history;.totaled $121,248,000 against $104,964,000. 

In the Ozalid Division new high levels were reached. in the production and 

sale of both copying macbitles and sensitized materials. Substantial increases 

in sales. and profits were registered by the Dyestu1I and Chemical Division. 

which benefited from the revived· textile market as well as from the growing 

demand for our detergents and special chemicals. The Ansco Diyision enjoyed 

record business and at the same time carried on a program of plant modern- · 

ization designed to improve efficiency and reduce costs. 

STOCKHOLDERS' EQUXTV 

Stockholders' equity totaled $106,396,000 at the end of 1955. In 1942, when· 

the majoritY of the stock of the Company was vested by the U. S. Government, 

the comp~rable figure was $45,075,000. 

DX'V'XDENDS 

No dividends were paid in 1955. The directors considered the matter during 

the year. and concluded that the interests of the Company were best served · 

by retaining available funds to assure the expansion of the business and 

· progress of. the capital program. 

FXNANCE 

Net working capit81 at the end of 1955 amounted to $79,403,000, a reduction 

of 7% s.ince December 31, 1954, due to substantial additions to :fixed assets. 

Total borrowing stands at $35,500,000, represented by a.n insurance company 

loan requiring pre-payments beginning Iune 1, 19~6., · 

XN'V'ENTO~XE S 
' 

Company-wide inventories totaled $48,749,000 at the end of the year, rom

pared with ~47,374,000 at the end of 1954. 

. Tff£ 'UBRARV OF THF 

APi? 27 1956 

. UNIVERSitY Of' IUJNOIS 



FOREIGN OPERA.TXONS 

Exports in 1955 amounted to $10,737,000 and imports to $4,227,000, com~ 

pared with $10,373,000 of exports and $2,910,00.0 of imports in 1954. 

Curtailed textile activity in Europe coupled with licensing restrictions and 

price competition had the effect of holding exports to a figure only slightly 

in excess of the 1954 total. However, Canadian sales in 1955 of both photo

graphic and Ozalid products, as well as of dyestuffs and chemicals, were 
I . 

substantially higher than in the·preceding year. Imports, which are showing 

rapid growth, consisted primarily of certain chemicals and of cameras made ·. 

in Western Germany to Ansco's specifications. 

PROPERTIES 

The acetylene derivatives plant at Calvert City, Kentucky, mentioned in the 

1954 Annual Report, was recently completed and placed in operation. This 

marks the first American commercial scale use of high pressure techniques 

for handling acetylene and . the project represents a significant step toward 

diversification of the Co~pants products. · 

·A 50-ton per day chloriile-caustic plant at Linden, New Jersey, was also 

· completed recently. This plant fills a basic nee~ for the Company~s dyestuff 

·production. Capacity at Linden, for producing surfactants (i.e., surface active 

agents) used mainly in detergents, was materially expanded and construction 

of a second surfactant plant at Calvert City was started toward the end of 

1955. Growing demand for surfactant~ also resulted in the installation of 

bulk storage facilities in northern California. 

At Ansco, a modem air~conditioned finished products warehouse was com

pleted and occupied in April, 1955. In the Ozalid Division, construction of 

a combination paper converting and. warehouse building was commenced in 

January, 1955·arid is now about ready for occupancy. Surveys are currently 

being made on a proposed plant·to house Ozalid machiD.e manufacturing in 

the Johnson City area and on a new sensitized paper plant on the Pacific Coast. 

Total additions during 1955 amounted to $12,834,000 and at the year end, 

the net book value of the Company's fixed assets was $58,508,000. · 
. 

. 

REBEARCH,DEYELOPMENT 

AND NE'VIl' PRODUCTS 

Forty new products in the dyestuffs, .pigments and surfactants fields were 

introduced during the year. Particular stress is being placed on development 

of a broader line of organic pigment$ to gain a greater share of the growing 

market in automobiJ,e finishes, inks, lacquers, enamels, and resins. With a 



• 

view to long range development, increased emphasis was placed· on research 
in such new fields as adhesives, agricultural chemicals and ·cosmetics. 

The Ozalid "Division introduced a completely new Streamliner machine and 
a re~designed model of the Printmaster; both of which found excellent cus
tomer acceptance. Development work on the fastest and largest ·diazo 
(Ozalid) type printing machine in the world was completed in 1955 and 
prototype models are being field tested. This model, the· Printmaster 1000, 
as well as a 42 inch printer and developer designed to ·sell for less than $1,000, 
are scheduled for production late this year. 

The Company's most talked about new product of 1955 was Anscochrome. 
Acclaimed by users throughout the country and in many magazine and news
paper articles, it is believed by competent critics to be unequalled. Its high 
quality quickly gained for it a large· share of the color film market. 

O'!MNERSHXP 

No change in the control of the Company occurred during the year. How
ever, the litigation between the Swiss claimant to the vested ·shares and the 
Government may be nearer to final disposition as a. result of recent develop
ments. On June 30, 1955, the United States Court of Appeals for the District 
of Columbia upheld a dismissal of Interhandel's suit for failure to comply 
with an order o~ the District Court for production of records, with the qualifi
cation that the dismissal will be vacated if Interhandel obeys the order within 
six ·months from termination of the appeal. On January 9, 1956, the 
United States Supreme Court refused to review this decision. If Interhandel 

·produces the records by July 24, 1956, the litigation will continue. Failure 
to comply will terminate the main portion of the suit, leaving only the claims · 
of non-enemy Interhandel stockholders. 

Legislation intended to enable the Government to ·sell the vested shares 
despite the pendency of the litigation remains ·pending in the Congress .. 
Officials qf the Government have strongly recommended enactment of this 
legislation. A bill providing for the return of vested shares to former owners 

· is also pending. 

THE BUSINESS OUTLOOK 

The prospects for 1956 are good. In the Ozalid Division a high continuing· 
demand for all products is indicative of a volume increase over 1955. Increased 
acceptance of Anscochrome high speed color film and a generally improved 
product line are expected to gain for Ansco a greater share of the photo
graphic market. A good level of activity in dyes and chemicals is forecast and 
substantial benefits are expected to be derived from the new chlorine~caustic 
and acetylene derivatives plants. End pr~ducts based upon acetylene chemicals 



currently. being marketed by customers of the Company include rubber 

plasticizers, dispersing agents for pigments and inks, detergent. additives and 

special adhesives .. The pharmaceutical industry in particular is finding inereas

ing application for acetylene derivatives. 

The Board of Directors, in January 1956, approved the construction of an 

ethylene oxide plant at Linden which will make available. the basic material 

required in the manufacture of the Company's surfactant&. This facilitJ, 

scheduled to be in operation in 1957, is, like the chlorine-caustic plant, part 

of a capital program designed to give the Company an independence· as to 

.essential chemicals .which it has long needed. 

ORGA.NIZA.TXON 

·John Hilldring was elected President of the Company in April1955. Francis 

A. Gibbons was elected Senior Vice President at the same time.· Leopold F. 

Eckler was elected Vice President and General Manager of the Ansco Divi~ion 

in June and Philip M. Dinkins was elected Vice President in charge of the 

· Dyestuff and Chemical Division in May. Mr; Dinkins was formerly President 

of Jefferson Chemical Company and Dr. Eckler's appointment marked a 

resumption of service at Ansco which began in ·t928, and continued until 

seven years ago when he joined the Celanese Corporation. Walter A. Hensel, 

Ozalid's General Manager, was elected a Vice President in December. 
. . . r 

General Lucius D. Clay, distinguished soldier and industrialist; Dr. Robert 

R. Williams,· renowned for the isolation and synthesis of Vitamin B1, and 

Arthur E. Pettit, a member of the firm of Winthrop, Stimson, Putnam and 

Roberts, the Company's Counsel; were elected members of the Board of 

Directors during the year. 

Dr .. Fred Hoffman Rhodes, of Cornell University, who had served with 

. distinction as a member of the Board for more than ten years found it neces- · 

saty to curtail his activities and his resignation was regretfully accepted 

in June. 

ACKNO'llll"LEDGMENTS 

The Board of Directors and Officers express their appreciation to the Company 

personnel for their· fine work throughout the· year and to Colonel Dallas S. 

Townsend, Director, Office of Alien Property, and members of his staff for 

. their wise counsel and assistance. 

By Order of the Board of Directors 

.v~~~. 
March 20~. 1956. 

1· ... . ~ ·; PRESIDENT 



General Aniline & Film Corporation and Subsidiary Companies 

.. ',CONSOLIDATED EARNINGS 

• 

• 

NET SALES.,,,.,,,,,,,,,., •• , •••••••• ·.,,,,,,,,,,,,,, •• , 

INCOME ON SECUIU11BS - NET •••••••••• , , ••••••• , ••• · •••••• 

Total .•...•....•..•....••...............••. 

COSTS AND EXPENSES: 

Cost of products sold .•.••.•••••.•••..........•.••..•• 
Distribution and selling expenses ..•.•.....•.••.••••.••• 
Research and development expenses •••.••.••.••.••. ~- •.•• 
Administrative and general expenses .••••..•...•...•••.• 

. Interest on borrowed capital •.••••..•.......••••.....•• 
Other deductions - net •.•...•..••....•......•.•.• ; .•• 

T0t8.1 ................•.........•.....•.... 

EARNINGS BEFORE FEDERAL TAXES ON INCOME ••••••••••••• •.•. 

PROVISION ~OR ~EDBRAL TAXEs ON INCOME: •••••••••••••• , • , •. 

NET EARNINGS POR THE YEAR •••••••••••• , • , ••••••••• , , , • , • 

PER SHARE OP COMMON A STOCK ••••••• , • , •••••••••••••• ~ •• 

Year !lnded December 31, 
19SS 1954 

$121,247,871 $104,964,134 

·295,291 560,688 

121,543,174 105,524,822 

81,430,486 70,974~777 

20,166,294 18,706,861 . 
5,796,803 5,151,855 
3,864,678 3,641,390 
1,157,250 'i,207,250 

192,700 213,688 

112,608,211 100,495,821 

8,934,963 5,029,001 

4,718,000 2,510,000 

$ 4,216,963 $ 2,519,001 

$ 5.29 $ 3.16 

NOTB: Provision for depreciation and amortization charged to costs and expenses amounted to $4,1S8,873 in 19SS and 
$3,984,126 in 19S4. 

Re-tained :in the Business 

Year Ended 
Decembei31, 19SS 

Balance at beginning of year ••.•..••.....•• .'. ~ • • . • . . . • . • • . • • • . • • . • • • • • . • $ 72,473,104 

· Add- Net earnings for the year. • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • . • • • • . • • • • 4,216,963 

Balance at end of year •...•..•..••...••.•. · ....••.••••.••••••..••.•. , •••• $ 76,690,067 



CONSOLIDATE 

Net Assets E:.nployed in the Business 

CURRENT ASSETS! 

Cash •.. · .•....•....••... · .......•......•.. ······•···•· 

U. S. Government and other securities, at the lower of cost 

or market •..••••.••••.••.•..•.••.••••••••••••••.• 

Receivables, less reserves ••.••.•..•..•..•••.••.•.••.••• 

Inventories, at the lower of average cost or market ••.••.••. 

Total current assets ....•..•..•.• -.•...•.••••••• 

LESS - CURRENT LIABILITIES: 

Ci.Jrrent installment on 2.95% note payable ••.•.....••.••• 

Accounts payable .•....•..•...•••••.•.•..••. · .•.•..•• 

Taxes withheld at source ..................•.••.•..•..•. 

Accrued taxes, wages,-etc ............•...••....••.•.... 

Provision for Federal taxes on income ...•.....••...•..•. 

Reserve for workmen's compensation self-insurance, etc ..•.• 

To~al current liabilities ..................... .. 

NET woRKING CAPITAL (Current assets less current liabilities) ..•• 

PREPAID EXPENSES AND MISCELLANEOUS INVESTMENTS: 

Prepaid expenses and deferred charges •.••...••. : ••.•.•.. 

Marketable securities, at the lower of cost or market ••.•••.• 

Investment in common stock of I. G. Chemie •..••••••.•.. 

Other investments .••••••.•••••..••.•.. ; •.•.••..•..•• 

FIXED ASSETS, at cost: 
Land; buildings, machinery, equipment, etc ...•••.••.••.•.• 

Less.- Reserves for depredation ..••••••......•••••••••• 

PATENTS, TRADE-MARKS AND FORMULAS •••• ; •••••••••••••••• 

NE.T ASSETS EMPLOYED IN TilE BUSINESS ••.••••• , ••••••••••••• 

December 31, 
1955 . 1954 

$ 7,818,130 

25,574,911 

13,513,993 
48,748,702 

95,655,736 

1,000,000 

. 5,197,934 
671,891 

2,813,859 
6,118,622 

450;107. 

16,252,413 

79,403,323 

2,412,830 
457,310 

30,945 
83,052 

2,984,137 

96,759,410 
38,251,074 

58,508,336. 

1 

$140,895,797 

$ 10,090,854 

28,546,049 
11,651,106 

. 47,373,929 

97,661,938 

4,644,602 
651,896 

3,560,181 
3,049,016 

480,889 

12,386,584 

85,275,354 

1,988,148 
558,259 

30,945 
83,052 

2,660,404 

84,957,770 
35,214,665 

49,743,105 

1 

$137,678,864 

' I 



General Aniline & Film Corporation and .Subsidiary Companies 

.-.\N.A.NCIAL·. POSITION 

• 

• 

Sources fro:n1 'W'hich Net .A.ssets 'W' ere Provided 

December .!11, 
1955 1954 

BORROWED CAPITAL: 

2.95% note payable, due June 1, 1967 (annual prepayments 
of $1,000,000 each June 1 from 1956 to 1966). • • • • • • • • • $ 14,500,000 $ 15,500,000 

3~% notes payable, due March 1, 1972 (annual prepayments 
each March 1 from 1957 to 1971 ranging from $500,000 
to $1,250,000) •......•. ' .•.••.•••.•••••• ;.......... 20,000,000 

EQUITY CAPITAL AND EARNINGS RETAINED IN BUSINESS -Note 1: 

Capital stock -
Common A stock of no par value, stated at $25 per share, 

authorized 3,000,000 shares, issued 594,786 shares 
(preference on liquidation $75 per share. or $44,455,655 
on 592,742.1 shares outstanding) .••.•.•••••.•••••• 

·Common· B stock at $1 par value, authorized and issued 
3,000,000 shares ••••••••••••••..••.•.•• ·, ·, •••••. 

Capital· surplus ••••••••••••••.••• ~ •.•••....•••••••••• 

Earnings retained in the business (as of December 31, 1955 
$63,249,269 ·was restricted as to payment of dividends on 
capital stock under loan agreement) •• ~ .••••.•••••••••• 

Deduct- Stock held in treasury-

Common A stock 2,043.9 shares, at cost ...•••••.•.••••• 

Common B stock 9SO,OOO shares at par value of $1 per 
share (cost $1,900,000), •...•• .- •••.•••.••••••••• 

Total equity capital and earnings retained 
in the business ••••••••••.•.•.•••••••..•.• 

SOURCES FROM WHICH NET ASSETS WERE PROVIDED, •• , ••••• , , , 

Noms: 

. 34,500,000 

14,869,650 

3,000,000 

12,902,432 

76,690,067 

107,462,149 

116,352 

950,000 

1,066,352 

106,395,797 

$140,895,797 

20,000,000 

35,500,000 

.14,869,650 

3,000,000 

12,902,432 

72,473,104 

103,245,186 

116,322 

950,000 

1,066,322 

102,178,864 

$137,678,864 

(1) The Certificate of Incorporation provides that dividends per share are to be paid on the capital stock ouly in tho 

ratio of $10 for the Common A stock to $1 for the Common B stock. At December 31, 1955, title to 540,894 
of the 592,742.1 outstanding Shares of Common A stock and all of the outstanding Common B stock was vested 
in tho Attorney General of the United States. 

(2) At December 31, 1955, there were certBin civil lawsuits md claims pending against the Company, as a result of 
which, in the opinion of management, no materiallQss will be sustained • 



'. 

AUDITORS' CERTIFICATE 

ARTHUR ANDERSEN & CO. 

67 Broad Street 

New York4 

To THE STOCKHOLDERS AND BOARD OF DIRECTORS, 

GENERAL ANILINE & FILM CORPORATION:. 

We have examined the statement of consolidated financial position of General 

Aniline & Film Corporation (a Delaware corporation) and subsidiary companies 

as of December 31, 1955, and the related statements of consolidated earnings and 

earnings retained in the business for the year then ended. Our examination was 

made in accordance with generally accepted auditing standards, and accordingly 

included such tests of the aceounting records and such other auditing procedures as 

we considered necessary in the circumstances. ·We had made a similar examination 

for the year ended December 31, 19S4. 

In our opinion, the accompanyipg statement of consolidated financial position and · 

statements of consolidated earnings and earnings retained in the business present 

fairly the financial position of General Aniline & Film Corporation and subsidiary 

companies as of December 31, 1955, and the results of their operations for the year 

then ended, and were prepared in conformity with generally accepted accounting 

principles applied on a basis consistent with that of the preceding year. 

New York, N. Y., 

Februaiy 27, 1956. 
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FIVE YEAR STATISTICAL SUMM.A.RY 

. . 
!DOLLARS SHOWN ARE IN THOUSANDS) 

1951 1952 1953 1954 1955 

Sales $107,612 $107,621 $109,600. $104,964 $121,248 

Earnings before taxes 13,295 6,473 6,303 5,029 8,935 

Federal Income and 
excess profits faxes 8,077 2,300 3,345 2,510 4,718 

Net earnings after taxes 5,218 4,173 2,958 2,519 4,217 

Stockholders' Equity . 94,551 97,991 100,203 102,179 106,396 

Current assets 91,138 96,816 . 98,470 97,662 95,656 

Current liabDities 17,501 11,693 12,626 ·12,387 16,253 

Net working capital 73,637 85,123 . 85,844 85,275 79,403 

. Earnings retained In the 
business (cumulative) 64,846 68,285 70,497 72,473 76,690 

Property, plant and 
equipment (net) 48;972 49,703 . 49,650 49,743 . 58,508 

Long term debt ·. 30~000 39,000 38,000 35,500 34,500 

Number cif employees 9,349 ·8,242. 8,462. 8,190 8,190 

Payroll 41,179 37,838 39,590 39 .. 168 41,849 

NOTE: The consolidated data for 1952 and 1951, as shown In the annual reports for those years 
have been re~tated In the above summary to reRect consolidation of subsidiaries, allocations to the appro

priate year of entries originally made d_lrectly to eamlngs retcllned In the business, and other adlustmenh • 

; . 



PRODUCTS 

Dyestuff a.nd 

Cheznica.l · 

Division 

Ana co 
Division 

·Oza.'Jid 
Division 

Dyes and Pigments, Intermediates for 

the dye, pharmaceutical and other in

dustries, Acetylene Chemicals, Surfac

tant& (s~rface active agents including 

detergents, wetting .agents and emulsi

fiers), Carbonyl Iron Powders, Chlo-

rine,. Caustic Soda, Caustic Potash, 

Chelating Agents (metal sequestering), 

Textile· and Rubber Chemicals, Optical 

Bleaches, Ultra Violet Absorbers, Cor

rosion Inhibitors, Chemicals used _in 

crude oil production and Germicides. 

Photographic Products, including black 

and white roll film, Motion Picture film, 

Portrait, X-ray, and Graphic Arts films, 

Paper and Chemicals. 

Anscochrome color films, Printon and 

other color photo products, Chemicals 

and Darkroom Equipment and Supplies. 

Cameras and Accessories. 

Whiteprint Duplicating Machines .. 

Sensitized materials including papers, 

cloths, foils and glass fibers. 

Ozalith positive paper and aluminum 

plates for Offset Duplicating. 
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. OFF:i:Cl3:S AND PLANTS 

ExecuC.ive 

Divisional 

·Pia.nC.s 

Research 
La.boJPJ~.Ciories 

230 PARK AVENUE, NEW YORK 17, N.Y. 

ANSCO DIVISION 
Binghamton, N. Y. 

Atlanta, Ga.; Boston, Mass.; Chicago, Ill.; 
Dallas, Texas; Detroit, Mich.; Hollywood, Calif.; 
Los Angeles, Calif.; New York, N.Y.; 
San Francisco, Calif.; Union, N. J.; · 
Washington, D. C. and Toronto, Canada. 

· OZALID DIVISION 
Johnson City, N.Y. 

Atlanta, Ga:; Chicago, Ill.; Dallas, Texas; 
Detroit, Micl1.; Indianapolis, Ind.; 
Los Angeles, Calif.; Milwaukee, W'lSc.; 
New York, N. Y.; Oal4md, Calif.; 
Rochester, N.Y.; San Francisco, Calif.; 
St. Louis, Mo.; Schenectady, N.Y.; 
Syracuse, N. Y. and Washington, D. C. 

DYESTUFF AND CHEMICAL DIVISION 
(General Dyestuff Company-Antara Chemicals) 
435 Hudson Street, New York 14, N.Y. · 
Boston, Mass.; Charlotte, N. C.; · 
Chattanooga, Tenn.; Chicago, Ill.; 
Los Angeles, Calif.; Philadelphia, Pa.; 
Portland, Ore.; Providence, R.I.; 
San Francisco, Calif.; Houston, Texas and 
Alameda, Calif. 

Linden, N. J.; Rensselaer, N. Y.; 
Calvert City, Ky.; Huntsville, Ala.; 
Binghamton, N.Y.; Johnson City, N.Y. and 
Oakland, Calif. 

. . . 
Easton, Pa.; Linden, N. J.; Rensselaer, N.Y.; 
Binghamton, N.Y. and iobD.son City, N.Y. 



DIRECTORS 

NORMAN BILTZ 
Reno, Nevada 

ELMER H. BOBST 
New York City 

LUCIUS D. CLAY 
New York City 

T. COLBURN DAVIS 
New York City 

MELVIN C. BATON 
Norwich, N. Y. 

HORACE C. FLANIGAN 
New York City 

JAMES FORRESTAL 
Binghamton, N. Y. 

FRANCIS A. GIBBONS 
New York City 

ROBERT HELLER 
Cleveland, Ohio 

JOHN HILLDRINO 
New York City 

THOMAS A. MORGAN 
New York City 

WINSTON PAUL 
New York City 

ARTHUR E. PETTIT 
New York City 

G. SCHUYLER TARBELL, JR. 
New York City 

ROBERT R. WILLIAMS 
New York City 

Transfer A.ften.'ts 

City Bank Farmers Trust Company 
22 William Street, New Yorkl5,N. Y. 

Corporation Trust Company 
15 Exchange Place, Jersey City 2, N.J. 

R.egls'tra.rs 

The Chase Manhattan Bank 
.18 Pine St~eet, New York 15, N.Y. 

Commercial Trust Company of New Jersey 
15 Exchange Place, Jersey City 2, N.J. 

OFFICERS 

JOHN HILLDRING 
President 

FRANCIS A. GIBBONS . 
Senior Vice Preside,r 

PHILIP M. DINKINS 
Vice President- Operations 
Dyestuff & Chemical Division 

LEOPOLD F. ECKLER 
Vice President-General Manager 
Ansco Division 

JAMES FORRESTAL 
Vice· President- Ansco-Ozalid 

MATTHEW M. GOUGER 
Vice President- Personnel Relations 

WALTER A. HENSEL 
Vice President-General Manager 
Ozalid Division 

CHANDLER T. WHITE 
Vice President- Trade Relations 

SUMNER H. WILUAMS 
Vice President- Sales 
Dyestuff & Chemical Division 

ARTHUR J. YOUNG 
Controller 

ALBERT E. HENDERSHOT. 
Treasurer 

C. JOSEPH HYLAND 
Secretary 

General Counsel 

Winthrop, Stimson, Putnam & Roberts 
New York 

Reslden't Counsel 

Herbert L. Abrons 
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Case 01-30135-RG Doc 202 Filed 04/02/01 Entered 04/04/0113:55:00 Desc 
Converted from ECM (9647113) Page 1 of -~ FILED 

JAMES J WALDRON. CLEM 

. APR 2 - 2001 
FORM 7. STATEMENT OF FINANCIAL AFFA RllJS.ciAA.<riU?l'C'f COURT 

· · ' NEWARK. N.J. 
. · BY DEPUTY 

UNITED STATES BANKRIJPTCY COURT 
DiBil'ict of New Jersey 

II.\ JJ:e: C.l Holdings, Inc:. C.511 No.: OHm~ (RC) 

Debtor 

fo'TATEMI!NT OF !olNANClAL AFFAIRS 

This statement is to bll <;nmplaiEd by <Wrf!ty dcbtot. Spowl£C filing a jaint petition mny file" •ingio< &tatE:ment nn 
whkh lha lnfonnatiun for both llpoUSCII Js combli'led. U the case Is liled under clla~ 12 ot chapter 13, a marrled debtor 
muAI fumillh information lot both spoWJes whelher or not a joint petition Is ft1ed. unless the spouses are separated and a 
joint petition i.ll\01 filed. An individual debtor e~~gaged In busini!SS as a sole proprietor, partner, family fanner, or .~elf· 
employed professional, should provide the lnfonnation reque!>ied 011 this tilatement conceming all such .tetivities a& well 
as the individual's personal affairs. 

Questions 1 - 18 are 1x1 be cumph!b!d by all debtors. Dc!btonlhat are or have been in busiN!ss. a& dl!fincd 
blllllw, also m11st complete Queolions 19'· 25. If tbe iUUIWtr to 1111 applka.ble questioil Ia "None•, mark tbe box labeh.'CI 
'None'. If addiHnnal spa.:.: is tll!eded lor the answer to any question. use and attach a separate sheet properly identl11ed 
with the case 11ame, case number (it known), and the number of the question. ' 

D!il'INITJONS 

'In bubine511. • A tlabtor ·Ia 'in business' lor the pwpose o! tlll.l tcmn II the debtoti.s a CXItpOtlltion or 
partnership. An individual debtor Is "in business• for the purpose Dl this lorm II the debtor Is or has~ within the six 
years bnaiCdiatcl y prcc:cdlng the lillng of this batlkruptt:y case, any of the foUowtrig: an officer. director, IIWIIIglng 
exec:ut!ve. or OWl\l!t olSI or 1110re of the voting or equity 5eCIIlilies of a corporation; a partner, other than a limited 
parlner, ol a partnetshlp; a sole proprietor or 11111f-employed. 

"INider." The ter111 'Inside~' tr-.;lutlas, but is not llmitad tti; ._\;ltive' of \he debtor; gerter411 ~ers of \he 
del>Wr nod their rekltivu; ~of wbldl the debtor il an o~, dlredot, or ptttSCn in c:antrol; offkenl, din!l:1m:s, 

111111 any owner of S" or mnre of the voting or equity sec:wities of a cmporate debtot and their relatives; aHilialx:s of the 

tlabtor and !rudders of liUdt affillalx:s; any maNtging agent of the debtot. 1l U.S.C. § 101 (30) . 

Pagel oflS 
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GENERAL NOTES REGARDING THE ST ATEMiiNT OF FINANCIAL AFFAIRS 

1. CurreRI Marlcet Value It wnnW be proln'bilivdy expi!IWve atld unduly~"""" lo obiajn rurrent marlu!t: 
vwnatio"" uf the Deb lor's property interests. Accordingly, unless otherwise indicated. net book values, nther than 
c11trent matkel values, of the Debtor's interests in ptOpllriy are reflec:t..d on the Oeblor' s Statement of Financial 
Affairs. 

2. Ami!!Cf While every o!ffott lw been made to file compk!te atld accur.i.te Sdlcdul~ 11\adver!D.\t 
errors or omissions may exist. 'l'lli! Dl!btot te.set'Yes the right to ameruilts Slalmlent o£ l'inandal AHaln as 
necessary or appropriate, 

3. Qetgj Unk.u oil:\~ wise indicated. aU amounts m listed as of Jantwy 5, 2001, 11:\e day the Dl!btor 
couUi\C11Ccd il>l chaplet 11 case (the ·Conunertc:ement Dele") 

Pa~2of15 
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None L lllcome lrom employment or operation of businns 
I I 

None 
[X) 

NOJ~e 

I I 

Srare the gros& am011nt of inwme the debtor has received &om employment. trade. or pro.leeslaft. or 
from the operaticms of the debtur's bu~inesa from tlw beglmdng of this calendar year to the date this cue was 
commenced. Slale a\5(• the groca amount received during tlw two yea111 inunedi•lely preceding this calendar 
yl!llr. (A d~:btcr that maintains. or has maintained. .finan:.ia1 reco:da Oll the bui.l ul a &cal ralh8r than a 
calendar year may report fiscal year. Income. Identify the beginning and eliding dates of the debtcn's f!Kal 
year.) U a joint petition is filed, state i001me for each spouse separately. {Malried debtoi'S filing lll'ldllr chapter 
12 or chapter 13 must stole ii!QQJJ\e of both ~Iiili whethefornot a jollltpetitionis flied. unless the spouses 
are separated and a joint petitiOl\ ll: not Bled.) 

AMOUNT 
$16,674.000 
$6,864,000 

( $2.787 ,000) 

SOURCE 
1999 Nelliu:ome &om Debtor's Bllliinll$$ 
2000 Netl.ru:o.me frol1'l Dl!btor'& Busines& 
January 1 - JanuiU)' S, 2001 Net lnconte &om 
De blot's Bu5iness 

2. ln<ome otlu:r than from l'Dlploymrnt or operation af buslllesS 

State the am011nt of income rec;eived by the debtor other than from employmet\t. trade, profe>odon, 
or operation of the deblot's ~nes& during the two yeU!I immedlately preceding the co~t of this 
case. Give particular5. H a joint petition is filed. state Income for e&eh spouse separately. (Marrieci debtoo 
filing under chapter U or ch<1pter 1S must state IN:tm~e for eaclupouse whether or not a joint petition Is filed, 
unll'.s& fue b'J)OU5e5 are separated and a juint petition Is not filed.) 

AMOUNT SOURCE 

3. Payment. lo cnnlitoq 

a. List all paymenb on loans, instaUmenl purchaseS of goods or JetVkes, and other debts, aggreptlllg 
mnre th;1n S600 to any credi!Qr, made withii\90 day. immediately preceding the~ of thi8 CB$11. 

(MArried debtnr filing wulet dtapb!:t 12 ot d:Japter 13 must include payments by either or both apousas 
whether or not a joint petition is~ unleal the spouaes are lll!para.ll!d and a joint petition is not filed.) 

NAMEANDADD~OF~ITOR 
DATI!SOP 

PAYMENTS 
AMOUNT 

PAID 
AMOUNT 

STILT. OWING 

See Attachment 3;1 · 

None 

I I 

·-----~-----~- .. ------'--------

b. List oil pa~ made within one year Immediately pt«ediilg tht! tOIIIIIIIII1CI!INt of this case to or 
for the benefit of creditors who are or were inslden. (Married debton filing U1'lde1' d\apttt U ot chapter 13 
must inClude payment5 by either or beth spoWll!!l whether or not a jgtnt petition is tiled, unless the spouses are 
SL'Patah:d ami a joint petition Is 110t filed.) 

NAME AND ADDRESS OF CREDITOR 
i\No RBLATIONSH1P TO oEl!rog 

DATES OF 
I'AYMI'iNTS 

AMOUNT 
PAID 

AMOUNT 
Sl1LLOWINC 

Sole Attadunent 3b 

Page3of15 
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Non• 4. Suila and aclmW.tmtive proc:eedlngs. executions, pmlshmentt. arul attachmeab 
I I 

11. List an suits and 'admlnlstraHve p~ings 1o wltich 1M debtor Is or was a party within cme yrar 
Jnunedlately p~eding the filing of lhu bankruptcy case. (Married debto111filJng under chapter 12 or c11apter 13 must 
illl:h!dc lnfonnalion ccmcemlng either or both spll11til!$ w~ or not a joint JH!Iilion is fik!d, llllk!ss. the spouaes are 
separated and a joint pt!tillon Is not filed.) 

CAPTION OF SUIT 
AND CASE NUMBER 

NA'l'U~IiOP 
'PROCEEDING 

COURT OR ACENCY 
LOCATION 

STATUSOll 
DISPOSmON 

S<:e Attadullent 4a·l and 4a·2 for liHgatiOTI, ~11'ld t~~ffiT lQ ll:ui fiiiC)Q!W!d CD IQr detail~:<~ in{Qrmalion relating ~lly to 
asbestos litigation. 

NOZV< 
[X] 

b. Describe all properly thai has been attaclled, gami..bed or !ll!ized under any legal"' equitable prnceso within 
one year immediately preceding the a:~uunencanent of tiUa CIIBC. (Mar~d dcbtots lili1\g under chapter 12 or chapter 1~ 
unuot induU.. infmmatiun =millg property of either or both spouses whether or not a joint peti lion Is Ciled. unless the 
spouses nn: scpw-atcd and a joint petition Is not tiled.) 

None 
[X] 

NAMI! ANV ADDRESS OP 
PtiQSON FOR WHOSE BENEFIT 

PROPERTY WAS SEIZED DATE OF SEIZURE 

5. Reposseuione, foreclosures, and :relum$ 

DPSCRlPI'ION AND VALUE O'F 
PROli'ERI'Y 

List an properly that has ~ n!J>OillleiSed by 4 cteditol', told at II fol'l!do$ute .saJe. ttarulfem!d lhtough a di!ed 
in lieu of foTec;losuTe or retvmed tn th~ seller, Within one year immediately preceding the~~ of lhll ~
(Monied W.bturs filing undl!t dlllpter 12 or chapter 13 mu.tt include lnfol'D\Allon c:oncemlng property of either or both 
spouses whether ot not a joint petition Is filed, ul!lesBihe 5J10US1!5 ll111 sepatalild at~d ajoU!t petition Is not filed.) 

NAMB AND ADDRESS OF 
CREDITOR OR SELLER 

DATE OF REPOSSESSION, 
FORECLOSURE SALE, 

TRANSFER OR R6TURN 

Page4ol15' 
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Nune 
(Xj 

a. Dctcribt 01\y iWignmellt of property for the benefit of aedltors .made within 120 days immediately preceding 
the oommencemet\1 of this case. (Marril!d debtors filing under chapter 12 or chapter 13 mu.tt lflclude any assignment by 
either or both 51'ouses wllether or not a joint petition is filed,. unlen the spouses are separated and a joint peUiion is not 
£WI.) 

None 
[X) 

NAM!i AND ADDRESSOr ASSIGNEE DATEOP ASSIGNMl!l'fl' TI!RMS Of A5SIGNMENT OR 
SliTtLEMI!NT 

b. List all property which has been in the hands of a custodian, receiver, or court-appoii\lcd offidal within one 
y .. r immediately preceding the <:ommen.etnetll of this case. (Manied debtors .liling under chapter 12 ar chapter 13 mWil 
include infonnati011 concerning property of either or both 5pOU- whether or not a joint petition is tiled, unleu the 
spa..- are ~led and a joint pt::liliOil ia 1101 filed.) 

NAMI:i AND ADDRESS NAMS ANO LOCAtiON Of 
01' CUSTODIAN COURT, CASE Tm.:E & 

NUMBER 

None 7. Glfta 

I I 

DATE OF 
OROBR 

DESCRIP110N AND 
VALUE OF PROPEIUY 

Ust all gi.fl8 or c!Witab!e contriblltions made within one year ill:tmOOiataly pn.oceding the WITI1I!encement ol 
this case except ordinary and usual gifts to family members aggregating leu !han $200 ltl value per individual family 
member and dlariblble amtributions aggregating Ws& than $100 per recipient. (Married debtors lillilg under chapber 12 
or chap~r 13 must include gifts ar c:Ontn'bulintul by ooither ur both spouses whether or not a joint petition is filed, Uft!cs& 
the spouses are sepamb!d and a joint pelililll\ Ull'IOt fih!d) 

NAM!! AND ADDRESS OR 
PI!K50N OR ORGANIZATION 

National R.opublican Congressional 
Commilllle 
32.0 First St SE 
Woshinzton, DC 

NIUional Rcpub(gn s-rial 
Committee 
320 Fii'SI Sbecl Nil 
Washingtoll, DC 

Dernoeratic National Committee 
430 South CapiWI St SE 
W .. hingtun, 0C Z0003 

Democratic LeadCIIhlp Council 

WisbLi.stPAC 

One New Jersey 

CommiiiAoc fm New J"""'l''~ Futum 

RELATIONSHIPTO DATiiO'PCIPT 
DEBTOR. .rP ANY 

:U:U/2000 

211&12000 

10/13/2000 

l/2212000 

21912000 

. PagcSoftS 

OESCRiPI10N AND 
VALUB OP GIFT 

$100,000 

sso,ooo 

$50,000 

$1!,000 

SJO,OOO 

SIO,OOO 

Sl,OOO 
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None 
[X) 

List all hlsliC6 from fire, lhclt;. othet C~~Suall:y, or ll"mbling within one year immediately pru:edlng the 
conunen.::ement ollhls case ot eltltt tht COA\Jl\e.ttmtmt of IIIia .:aoe. (Married debtors filing under chap~ 12 or 
chApte 13 must include losse9 by ellher or both spouaea wheth~!t ot net a joizlt pvtition is filed,. unless the apoUHS an 
separated and a joint petition is not liled.) 

DESCRIPTION AND VALUE OF DBSCRIPilON OF CIRCt.IMST ANCI!S AND, If DATE OF LOSS 
PROPERTY LOSS WAS COVERED IN WHOLE OR IN PART BY 

INSURANCE. CIVE PARTICULARS 

None 9. Payments relatod to debt counaelitlg or bankrupt()' 

l l 
List all payments made or property tran.Uerted by or 011 bdialf of the deblior 110 any persons, including 

o.tliomeys, fmo "'nsultatlon OOIICerttlng debt con!iolldalion. relief under the batlktllpb::y law or pteparalion oi a petition in 
bll.llkruptq within one year !mntediately preceding the COIIIIllellmlll ol thli mse . 

NAME AND ADDRFSS OF DATE OF PA YMBNT, NAM.E OF AMoUNT OF MONEY OR 
PAYEE PAYORIF~RTHAN DESCRIPI'ION AND VAUffi 0~ 

DEBTOR PROPERTY 
Arth~r Andersen, LLP Januaty 4. 2001 $200,000.00 
1345 Aven~e of the American 
New York, New York 10105 

Weil, Gol!ha!. & Manges LLP AuiiUJI 23, 2000 S1S,37i.l4 
767 Fiftto AVIllliiV Octobct 20, 2000 7,767.96 
N£w Y..,..k, New Yorll 1015~ October 20, 2000 5,999.46 

No•cmber 1, 2000 31,807.70. 
Nove111~r 7, 2000 21,952.69 
November 7, 2000 900,000.00 
December 7, 2000 112.337.70 
January4, 2001 5,662.00 

Riker, DarWg, Scherer, Hyland t!o JanUary 4, 2001 $100,000.00 
l'errertl. LLP 
&~Pl417.a 

None 
[X] 

One SpecdW1!U Avonut! 
Morristown, NJ 07962-1981 

10. Ol:het tranafera 

a. List all other property. other than property ttanskrtcd in the ordi""'Y CO\Irwe of the buiness or finarldal 
~ of tha: debtor, transferred eitheT •b5ol11tely or as 5«111ity within one year ilnmedi.o.bdy ~ing the 
collUIIencement of !hill tasc. (Mmried deblor!l filing under ~holpter 12 or chap~ 13 mu.n .illclude ttans&!Q by either or 
hotll spowes whethet or 1101 a joint petition is EllccL utlh!6s the sp11uaea are separated and a joint petitioll is 110t filed.) 

NAME AND ADDRESS 01' 
TRANSFEREe. RELATiONSHIP TO 

DEBTOR 

DATE 

Pag:e6 o£15 

DESCRIBE PROPERTY TRANSI'ERRED 
AND VAt.UE RECEIVED 
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None 
I l 

tL Clueed financial Aecaunbl 

U.t all firw1Ciul a.a:ounts at~d lrultruments held hllhe name o£ the debtor Ot 1m tl1e 'berlelit of the debtor which 

wen! dosed, .sold,. or otherwise lriiNlerred wilhln one year !Dunediallely preceding the commencement of this case. 

Include cl\cc:king, savings, ot other finaru:ialac.wunts. certilicllles of lleposlt. or other lrultnunents. shares and share 
ftllCOunts held in banks, credit unions, pensiOfl fund$, cooperative5. .. ~. l=lr.er.lge hollSeS and other financial 
institutions. (Married deblon fi!D:Ig vnder ~hapter 12 ,,. cltapw. 1$ IIL\I~ lnd~ Wormation ooncemlng aooounts or 

lnsl:l'\1menl5 held by or for either or br;>th ~JX"IW'Bil wh~tlu!t or not a joint petlti.on is filed, unl- th~ 6JX1l15'1$ an~ llepPrated 
and a joint petltlr;>n is n<Jt fihlcl) . 

TYPE AND NUMBER OF 
NAME AND ADDRESS OF. 

lNSTITtmON 
ACCOUNT AND AMOUNT OF AMOUNT AND DATE OP SALE 

FINAL BALANCE OR CLOSlNG 

Banko£ New York 
Newark. DE 19714 

Summit Bank 
109 Hamburg Turnpil«! 
Wayne, NJ 07470 

None 12. Safe deposit boxes 
I 1 

Payroll Account 
A/C II 03UO!l76891 
Balance at clclldng e $0 

Money Market Al:count 
A/C II 4058028174 
Balance at dosing = $0 

Mill'Ch 6, 2000 

December, 2000 

List e.ch s~re depo5it or other br.JX or clopQ.•itmy in w~h the debtor hils or hid securities, cash. or other 
vnluabll!$ wilhin ont year immedlnbdy preceding the Clli%Uller!C~t of this o;aJi$. (Mmied deblorJ filing under chap let 

12 or chapter 13 m11st ltv;lude b<ntel; ur deposito:riL>s of <rither or both "J"JUUii'8 wh~er or not a joint petition 15 filed. 
utdess th~ SpU\IIIl!ll all! sepanoted wu1 " joint petilielll is not filed.) 

NAME AND ADDRESS 
OF BANK OR OTHER 

DEPOSITORY 

Summit '8imk 
109 Hamburg Tumpike 
WaY,ne. NJ 07470 

Notu! 
[X) 

13. Setaffo 

NAMES AND 
ADDRFSSESOFTHOSE 
WITHACCRiS TO BOX 

OR DBPOSITORY 

SusanYoas 
llanyBeUer 
Art Clark 
1361 Alp~~ Road 
Wayne, NJ 07470 

DESCRJPTtON OP 
CONJ"ENTS 

DATE OP TRANSPER 
OR SURRENDEr(. IF 

ANY 

Usl all seto££s made by any c:redllor, including a bank. againSt a debt o: deposito£ the debtor within 90 dllya 

precP.ding the commencement of this case. (Matried deblnn filing under ~apter 12 or chapter 13 must inClude 

information concerning either or both spouses whether or not a joint petitiO!' Is filed. unless the spouses are separated 
11nd a joint P"lilic>n Is nnt hied.) 

NAME AND ADORI!SS OF 
CkEOITO'R DATE OF SETOFF 

Page7of15 
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None 14. Property held for anoth<!r penon 
[X] 

None 
[X] 

List all property owned by another person that the debtor hold& or c:vntrolf • 

NAME AND ADDRFSS OP 
OWNEt:: 

DESCRIPTION ANO VALUE OF 
. · PROPERTY 

15. Prior addnss of debto\' 

LOCATION OP .f'ROPERTY 

If tho debtor has moved within the two ye:as imml!dlately preceding the COINnllnQ!meol of thls ~ase, list aD 
premises whirl1 the &blur na:upied during thai period and vacated pric;JT to the co=ment of th;, c;ose. lf a joint 
petition Is flied. report also ar.y s~pamb': .addn!J;• of either spoU5e. 

ADDR!!SS NAME USED DATES OF OCCUPANCY 

N011e 16. Spouses 01nd Former Spouses 

[X] If the debtor resides or re~~ided in a arrmnunJty pi'Operty state, commOllwealth. or territory (illduding Alaslca. 
Ati~ Califomia, idaho, Louisiana, Nevada, New Mllxlro, 1'\J.erto Rico, Texas. W;u;hingtoT1, or Wisconsin) within the 
six-year period immediately preceding the COIIIII\I!11Celllt of the c-. identify the .name of the debll)(s spouse and of 
All)' former spoilS~ whu n•:rides 01' resided with the debtor In the COI:nm\11'1\ty properly state . 

NAMB 

Page8of15 
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17. Ellvironmenlal Infonnalion. 

For the purpot;e of this question, thl! foiiDwlng definlti""" apply: 

•Envirtmmental Law" means any federal. stale, or local statute or regulation regulating polluUQR, 
contamination. relea5e5 of ha7.ardou5 or twdc •ub5ti1I1C1!5, wutes o.r materi<Jl in!Q the illl', taiid, 5011. llllface 
walet, groundwater, ur <>ther mediiiD\, lnl:ludlng. but not limited to, statutes or regulating the c:le;mup of these 

. subst;mo;:es, wastes, or matetial. · 

HSite" means any location. fa<:ility, tn: propelly as defined 1111der any Environmental Law, whether or 
not presently or formerly owned or QPeml¥<1 by the debtor, 111cluding, b11t not limited to, dilposal 
sites. 

"Hazardous Material" llle~l\5 anything detlned 115 11 ha~ous WilSie, hazardolls substance, toXk 
subsiiii\Ce, ha7.arduus materlill, pollutant, or ~ontaminant ur $imllar term under &lllinvironmental 
law 

Ntmt:: a. Li.~t tlu! l1llll1t and address of every site lor which the debtor has tecelved fiOilce in writing by a 
govetliiiW\tal unit that it may be liable or potentiaUy .liable 1111der or In vioUition of an 
Environmental Law. lnd~te the govenun1111tal unit, the dale of the notic:e, lind., if lc!IOWII. the 

I J 

llnvlronmenlall.aw: · 

SllliNAMB NAME AND ADDRFSS DATE OF ENVIRONMENTAL 
AND ADDRESS OF COVERNMENTAL N011CE LAW 

UNIT 

See At1Pchmenll7a for aclclitlonallitly,ati<m . 

None b. 
( l 

NDtiC c. 
[ J 

Li.sllhe IUIDie and aclclress of every site £or which the debtor provided. notice to a governmental unil 
of a release of Hazardous Material Jndicilte the govemmental unit to which the notice was sent and 
the date of the notice. 

SITE NAME NAME AND ADDRESS DATE OF ENVIRONMENTAL 
ANDADDRE55 OPGOVERNMJ!NTAL N011CE LAW 

UNIT 
South Bound Brook - New Jersey Department of Janwuy 21, 1986 NJ Spill Compensation arui 
Canal Road, Soutl!. Env1rD1\IIII!I\tal Protection., . Control Act 
BoondBook, 401 Bast Slate Street. P. 0. 
Somerset. NJ 402, Tnmton. NJ 0862S4102 

South Bound BTOOk - New le:rs.!Y Dcpattment of jllliA!29, 1985 NJ Spm Compensation and 

Main Street. Struth Envltmunenta1 Protection., Ccmtro!Act 
l!ouml Brook, NJ 401 East Slate Street. P. 0. 

4112. Trenton. NJ~ 

Glqu~ter City New JC%11ey Dq>artmenl of Match1990 NJ Spm Compeilllllion and 
Lond.Hll., Cia~ l'!nvironmentlll Protection., Conll'OIAct 
aty,NJ 401 East State Sl:rel!t, P. 0. 

402, Ttenton, NJ 08625-()4(T.l 

List ;ill judlcial or admlnlslrative proceedlngs, lnchtdlng settlements or orders, under any 
Et111it01\1!W\tal Law with respect to which the debtor \s ar was 11 party. lnd.bte the name and 
addresses of the govemmental unit that Ia or was a party to the proceeding, and the docket numbl!t. 

NAME ANO ADDRESS 
0!' GOVGRJIIMBNT AL UNIT 

DOCKIIT NUMBER STATUSOR • 
DISPOSITION 

See Attadunentl7c for acW.itlonel w.talla 

Page 9 of15 
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18. Natv.re, I~K~~Iion and ni11tl.tt of business 
None a. U the debtor is an Individual. list the names, addmses, ~xpaJin" id<!ntilk:all.an nwnberB,MIW'e ol 
[ 1 the b\l5iDI!&MIS, and beginning and ending dale5 of all businesse& In which !be debtor Willi an officer, 

\lirector, pMtner, or 111111111ging exi!Olli"" of a c:orporatlon. partnenhip, sole proprietorship, or wu a 
ol!lf-<!mployed profe551onal within lh~ six yeam lalmedlately preceding the COIIIInlll'lCelent of this 
case. or In which the debtor owned 5 percent or mo!ll of the voting or equity securities with the oix 
fel\1'$ imm.edinlcly preceding the comtllen<:Oimehl nf thi&l:ll&l! • 

l£ the debtor is a parlnll!lihip, list the MmeS, addresaes, taxpayer identification numbers. nature of 
the businesses, mel begbullns and ending dates of all bu.aJnesses In which the debtor was a parlner 
or owned S percent or more of the voting or equity securities. within the six yun iDunecliately 
preceding the c:omlllfi[U3!ment of this case. 

lf the tl.eblor is a corporation, llat the"""""'' addll!il~~e•, taxpay~r ldc:n.tlficalion numben, nature of 
the busllleslies, md beginning and ending dates of an businesses In which the debtor was a partner 
or owned !I pereent ar dlOrc of the voting or eqUity lie'CIIrities. within ltle ebo: ,._..,immediately 
preaodil1j! the commencellll!llt of this 1;11~ 

NAME T AXl' AYJ!.R ADDRESS NATURil 01' BUSINESS BEGINNING AND 
LD. NUM8l!R JiNDING. DATES 

OAF Col])OfaUOn 13-3446412 200 DciiiWIIlc AVCTIIIC Holding Company Septtmber 2, 1987-
SuitclOO November IS, 2000 
Wdmlngton. Delaware.. 19801 (Merger Dam) 

GAF Fiberglass Corp. 22-2934580 1361 Alps Road Holding Company $opll:mhar 23, 1987-
Wayne, NJ 07470 October 31, 2000 

(Mqcr DIIC) 

0 lnGustrics Corp 13-346720, 200 Delaware Avenue Holdin& Compllll)' September 23, 1987 
Suite lOO OGtobcr 31, 2000 
\1/ilminatan. Ddaw..e 19801 (McrgaDIIC) 

HMCAH()Idings 51-0393774 300 Delaware AVCPI'e Holding Compan)' S~ptember9, 1999-
Corporation Suite 303 Presont 

Willllillgton. DelawiiC, 19801 

ACI,lnc, 58-1359425 BIB Wuhincton Street Holding Compony June 6, 1978-Prosl!tlt 
Wilmington, Dcla.._, 19801 

Dwater Corp. 22-2944732 1361 Alps Road Real Estm Holdin& Company ScptcmLcr 23, 1987-
Wayne. Nr::w Jmsey, 07470 Present 

OAF Roofing 22-3~25598 1361 Alps Road lniiCiivc Matd\17, 1993· 
Manufacturing Corporation Wo.ytte, New Jersey, 07470 l'rosonL 
clu GAF l'ibtrglass C61'p. 

Gl!tler.d Aniline & 13·2600886 1361 Alps Road Inactive (loJQ.:mhar 6, 1~7-
Film Corp. Wayne. New Jmey, 07470 l'n:aenl 
c/o GAF f.iborglass Corp 

Meritk, lnt. 22-l9J4574 818 W.,;h~Strcet Holding Company S"!'l&mlber 23, 1987-
Wilmington, 01;1_...,, 19801 Ptacnt. 

ClAF Building 22-2934562 1361 Alps Ruad Holding Company Scptcmher 23,'1987-
Mllltri~' Coqomativn Waym;, I'I<W lcr$cy, 07470 Prcscnt 

Page 10ofl5 
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None b. 
lXI 

Identify any business listed in m;ponse lu 'ubdlvlsion a., above, that ill*iing!Q asset real c&tltc" as 
delim!d 1n 11 u.s.c. ·s 101. 

NAME ADDRESS 

The followiny, qUEStions are to be completed by cvcey debtor that is a co:poratiQII Ql' p;ortnerc;hip and by my indiVidual 
debtor whu is or hils been. within the o!x years ilNnediately preceding the 1:0111"-.-l r,E this case, any of the 

folh1wing: an oflicct, director, menay.ing executive, or owner of mOfe lh;q,5 ~of the voting or B:~u.ity secwilie& of a 
cmpuNtioo; a po.ttner, other than a limited partner, of a partnership; a 50le prnprU<tor ur othMWlse seU-employed. 

(Ail. Individual or joint W.btor should complete lhi5 pot~Oll of the ~iab!ment only if the debtor is or 11M been in 
buail\ess, as defined above, within the six years imll\edi~tely pTB;'I!dlng tho! t~nt ot this case. A debtor who 
11M not been fn buiiness within those six years 6hr.mld gu directly to till! aignature page.) 

None 19. Boola, notord1, and finan<ial olateli-111 

[ I 
a. List all bookkeepers and aceout~taniS who within the two years Immediately pn!O!dlng the filing of this 

bankruptcy case kept or superv;..;d the lceeplng of books of SCXXI\II118 and retards of deblllt . 

NAME AND ADDRESS 

Ray Hllnis 
1361 Alp• Road 
Wayne, N.,.. Jon;cy, 07470 

Jtsanna NHrkiewicz 
1361 l'.lps Rnad 
Wayne, New J~. 074 70 

Alldy Diamond 
1361 Alps Road 
Wayne, NI!W Jezsey, 07470 

·None 
[X) 

DATES SERVICES RENDERED 

April :zooo • l'rcllcnt 

0ctobcr 1995- Maroh lOOO 

1993-Match 2.000 

b. Ust all firm5 or individual5 who within the twa }'<!lUll imlr~Nlately ptea!ding the tiling of this banktuplcy """" 
have audited the bcoka of account and records, or pnopill'cl a Brlancialslatement of the debtor. 

NAME ADDRESS DATES S.ERV!C6S RENDERED 

PagelloflS 
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None 
[X) 

c. List all firuls Qr individuals whll at the time of tho e~ement Qf thl5 case were in~ of the baab 

o1 acoount and record5 ~;~f the debtor. If any of the buuk$ of acxoUi'lt and records aze not available, explain. 

NAMJ! ADDRESS 

None 

l I 
d. l.lst all financial n\StilUtioos, tredil:(lrs, and uthct patties, iN:.Iudirlg men:lll\lile and tr'de age71dft, to wht;tm a 

flnant;ial stalt!ml!ftt was issued wtthin thv two yuars lmo.tedlalcly preceding the c:ouurumcvment of thli; l;illie by tho 

debtor. 

NAME AND ADDRESS 

Alwyn H. l..uclu:y, Es~. 
P.O. Box 724 
2.016 Blcnvillc Blvd. 
O.:.an Spr~s. MS 39566-0724 

Nooe 20. lnve11wriea 
[X) 

DATE ISSUED 

Sq~tcmbcr 12, :ZOOO 

a. List the dates nf the last two Inventories taken of your pnJpO!rty, the name of the penon who supervi3ed the 

taking of each inventmy, and the dollar amount and bill;&; uf each il'lvcniiDiy. 

DATE OF INVENTORY 

NOtU! 
(XJ 

INVENTORY 
ST,JPERVISOR 

DOLLAR AMOUNT OF 
INVENTORY (Specify cO&~ 

IJUU'ket or other basis) 

b. List the name and address af the penon having possess(on of the f\lCDnla af ead\ of the two Inventories 

reported Jn a. above. 

DATE OF INVEN'fORY 
NAME AND ADDRESS OFCUSfODIAN OR 

INVENTORY RECORDS 

Page12of15 
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NOlle 21. CUiftl\t Putnen, Offl~en. Dlftdora, and Slweholden 
[X] 

a. If l:he deblor i$ a partrummip, IM the natu"' anti percentage of p;utrumhip interest of each member of lite 
partncn;hip. 

None 
I 1 

NAMI! AND ADDRESS NATURE 01' INTEREST PERCENT ACE OF IN'T8REST 

1>. If the debtor is a corporation, lilt an oflicets and ditectors of the cmpuration, and each stockholder who 
dltectly or indirectly owns, conuols, or holds 5 pe~~:ent or more of the voting or equity securities of the carpcration. 

. NAMli ANO AODRiiSS 

WWiam W. Collins 
1361 Alps Rd 
Wayne, Nl 07470 

Samuoll Heyman 
1361 Alps Rd 
Wayno, NJ 07470 

Richard A. Wo:inbcrg 
1361 Alps Rd 
Wayne. NJ 07470 

SUSIUl B. Yo.u 
1361 Alp' Rd 
Waynco, NJ 07470 

Paul), Aronson 
1361 AlpsRd 
Wayne, NJ 07470 

Peter J. Garu: 
1361 Alps Rd 
Wayne, NJ 07470 

Mi~l J. Baker 
1361 Alps Rd 
Wayne. toll 07470 

Alvin M Yanofsky 
1361 Alps Rd 
Wayne, NJ 07470 

T!Tl.S 

BoardofDltcctors 

Board of Directors 

Chio;t" l;>.ccutivc Officer, 
Prcsldclll General Counsel 111d 
Scen:wy. Board ofDlrer:tors 

Senior Vice President, Chief 
Finilllcial Officer & T.-urcr 

Senior Vice Prczsident - T&Kes 

Vice Prc.!ldcnt. Legal Alflllls and 
Deputy General Counsel 

Assislant Sectetary 

Page 13 o£15 

NATURE AND PERCENTAGE OF 
. SiOCK OWNERSHIP 

Benefio;ially OWN (IS defined Dy Rille 
Ud-3 of the Exd:Wige Act) 
appmximatcly 99% of l:he capital 
stock of G-1 Holdh\gs Inc 
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None 22. Fonner partners, officeni, dincton, and shueholden 
[X) 

a. If 1M &blur is a partn~rShip, list e6& DI.C!ilher who wilhdrew from the partnership within one year 
immediately preceding t:ht: ~tent ol thi& case. 

NAMS ADORI!SS DATE OF WITHDRAWAL 

..---------
None 
[ 1 

b. If the debtur is a curpuratiun, li&t all offir;L-n;, <IT dlrP.Ctors whose relationship with the c:oJPW"lliDn !llrmlnated 
within one yt:~~ i.!nmt!diatcly pnxl!llitlg the OOilUliCI\C<lml!l'll ol this case. 

NAME AND ADDRESS 
Samuel J. Heyn1a11 

1'11'LS 
Chail'l11811 oftb• Bullrd, ChieF 
Executive Officer and J'rcsidcnt 

DATE OF TERMINATION 
9/IIJOO 

None 23. Withdrawals from a partnerahlp or dbtrlbutl....,._by a ccnpGiatian 
[X] 

If the debtor i:J a partnership or corporation, list all withdrawals or distribution& m~dlted or glvm to 1111 
insider, including compensation in any form, bonuses, loans, stock redeDtptiotla, opti0116 e:><eTcised and imy other 
perquitrite during one ye .. immediately preceding the comm~\t ollhla c-. 

None 
I I 

NAME&. ADDRESS OF 
RECIPIENT, RELATIONSHIP TO 

DEBTOR 
DATE AND Pl7RPOS1i Of 

wmiDRAWAL 

24. Tu Consolidation Group. 

AMOUNT OF MONEY OR 
DESCR1PI10N AND V AL!Jij OF 

PROPI!RTY 

If the debtor is a oorporiOiion, list the 1111mes IUid federal taxpayer identification niiD\ber of the Jl'lm>l 
corporation ol tmy c:unSolidated group fur tax pw:p"""" of which the deblor has been a member at any lime within the 
sl•·yeu period ilnmcdlately ptea!dlng t:ht: COJnllleftCCI1\I!IIt of the ea&~ • 

NAME OF I" ARENT CORPORATION TAXPAYER IDENTIFICATION NUMBER 

GAP Corporation 13-3446412 

Page14 of15 
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Noru! 25. Penslon Funds. 
[XI 

U the debtor is notan lrufividual, list the name and federal taxpayer ident.ilic:atiall number oi any pensiun fund 
1t1 which the debtor, as an employer, has bee1\ l'e5pOI!Sible loz contributing ~I any time within the ~ix-yeu period 
immediately preceding the ~emunt of the cue. 

NAMEOF~IONPUND TAXPAYER IDENTIFICATION NUMBER 

(11 oomplctcll by an individlllll or individual and spouse) 
I declare under penalty uf pfl'iuzy that I have ~ead the an&wer6 ~ontained in the furugoing stateii.Wll of fi""nctal aftain; 

and any attacluncnls th~reltl and that they are true and COttllct. 

Dilte ___ •. __ N/ A ____ _ Signature ___ , ___ _,N/A_ ____ _ 

of Debtor 

Date_., ~---N/n.....---- Sigllaturc, ______ N/ A ____ _ 

of Joint Debtor 
(if any) 

* ..... ,. "' 

(If oomplellld on behalf ol a par!tlmhip or corporalion) 

I. declare under pctlillly of petjuzy.that I have read the answers contained in the foregoing statement of financial aflairs 
and any attachments thereto and that they are true and cotrl!t:t 1u the best or my lalowledge. inlormatlotl and belief. 

-~c--..,dent 
.~e 

Date ___ .. ______ _ 

(An individual signingun behalf of a partnership or rurpnralion must indkab! poSition or relalicmohip to deb10r.} 

1112 oonlil.\uatinn sheets attadled 

1$lll1d357l. 
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bib: G-llhldhtA l/111. 

.»...,.,, IJNccltfiAI/IIin b--
SITfiiAMIIAHO-

Hnlgolandlilr., M<CI•io C...,ty, OK 

Entered 04/04/0113:55:00 
Page 194 of 207 

Desc 

_,,.. 

En•-Qualllr~'ZI .. O.S.f%-6-
105 el-.q. 

··,;;,;_;;;;-...;;;;;;a:w----- ,.s.E;"""~~~«ilit -28,=;LA ------
5,..., a.w .. ~o.c. ~ 

M<Co;ifaaaid;c;;oo:;a;,.--;:o.,R;;., iiV•w- u.s.~~.AaftY.,"iii"u Aiiii'V:Tui7- cEliiliA·--·---
a-. s.w .. w..,._ o.c. 20460 

~c.o.-..-w.,'"ifc"Oj:;js;;;.,;;;;;;;;;;~. --1u:&ei;Tr....-..;;;;o~;~40iii • ......,-.,,-,..,-.--kl<:e"iiCOI---·---· 
Trai-. PA . ~-~ S.W .. ~D.C. 20.ao 

~,.;-uft;iit~ A.O.:~ 7iT - ....-.-o;o.Piiiiiioftt.ie;;;;;_..., CIMi"'Mite.1ai4-l;us,jiiC.,;;p;,..tiiii&caiiOi~ -
-.401EutSt110SlrMlP.O. 4(12, I 
T-NJ~ 
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Desc Main 

111 R.: G-1 Holdi111• lm:. 

S/tlt~IJUnl of Flnanr/QI Affairs 

EIIWI'DHIINUftll ''""'""'''"" 

SITE NAME AND ADDRESS 

[;:!353 San Famando Rd., Los Angeles, CA 

68th Street Dump .. BaUimore County, MD 

8585 Hall Blvd., Beaverton, OR 

Adkisson v. Dupont, WV 

American Felt & Filter., Newburgh, Township, NY 

Amnlcola, Chattanooga, TN 

··-
Afchem, Houston. TX 

Artel Chemical, Nitro, WV 

BASF, Riverside Ave, Renss8Jaer, NY 

Bay Drums, Stale Rd., Tampa, Fl 

.. 
Boarhead Farms, Bridgeton Township, PA 

Borne Chemical. Elizabeth. NJ 

BuUar Tunne~ Pittston City, PA 

Cannon Engineering Corp., Plymouth, MA 

Carolawri, Fori Lawn: SC ·· -

CEC BridgewBter, Bridgewater Township, NJ 

Ciiariiiler & Chandler v. Nova., Chattanooga, TN 

Charles SL, Binghamton, NY 

Chemical Control Corporation, 23 Front Street, Elizabeth, NJ 

Chemical Control Corporation, 23 Front Street, Elizabeth, NJ 

Chemiol. Fleming St., Piscataway, NJ 

-Chickamanga Road, Walker County, GA 

Chrin lndustriatlane, Witrlams Township, PA 

NAME AND ADDRESS OF GOVERNMENTAL 
UNIT 

U.S. Environmental Protection Agency, 401 M 
Street, S.W .. Washington, D.C. 20460 

U.S. Environmental Protection Agency, 401 M 
Street, S.W., Washington, D.C. 20480 

Oregon Department of Environmental QuaUty 
811 sw Sixth Avanue.,Porttand, OR 87204 

Unknown 

New York Department of Environmental 
Conservation., 50 Wolf Road, Albany, NY 
12233-1011 

U.S. Environmental Protection Agency, 401 M 
Street, S.W .. Washington, D.C. 20460 & 
Tennessee Department of Environmental 
Conservation, 344 Cordell Hall Building, 
NashviUe, TN 37247-0101 

·---·· Texas Walar Commission, 
3000 Bank One Center 
1717 Main stree~ Dallas, Texas 75201-4335 

U.S. Environmental Protection Agency, 401 M 
Street. s.W., Washington, D.C. 20480 

New York Department of Environmental 
Conservation, 50 Wolf Road, Albany, NY 12233-
1011 

U.S. Environmental Protection Agency, 401 M 
Street, S.W., Washington, D.C. 20480 

U.S. Environmental Protection Agency, 401 M 
Street, S.W .. Washington, D.C. 20480 

3rd Party Complaint 

U.S. Environmental Protection Agency, 401 M 
Street, S.W., Washington, D.C. 20480 

U.S. Environmental Protection Agency, 401 M 
Street, S.W .. Washington, D.C. 20460 

U.S. Environmental Protection Agency, 401 M 
Street, S.W., Washington, D.C. 20480 

New Jersey Department of Environmental 
Protection, 401 East Slate street, P. 0. 402, 
Trenton, NJ 0982~02 

Tennessee Department of Environmenlal 
Conservation, 344 Cordell Hall Building, 
Nashville, TN 37247-0101 

New York Department of Environmental 
Conservation, 50 Wolf Road, Albany, NY 12233 
1011 

U.S. Environmental Protection Agancy, 401 M 
Street, S.W., Washington, D.C. 20460 

New Jersey Department of Environmental 
Prolectlon, 401 East State Street. P. 0. 402, 
Trenton, NJ 09825-0402 & U.S. Environmental 
ProlecUon Agency, 401 M Street, S.W., 
Washington, D.C. 20450 
U.S. Environmental Protection Agency, 401 M 
Street, S.W., Washington, D~C. 20460 

U.S. Environmental Protection Agency, 401 M 
Street, s.W., Washington, D.C. 20460 

U.S. Environmental Protection Agency, 401 M 
Street, S.W., Washington, D.C. 20460 

Pagel ol7 

OiH No: 01-JOIJS (RG) 

Alllldi11NIII/7A 

DATE OF NOTICE ENVIRONMENTAL LAW 

January 18, 1997 CERCLA 

April21, 1997 CERCLA 

May14, 1998 Toxic Use Reduction and Hazardous Waste 
RedUction Act. 

Unknown Unknown 

1011991 & 5113/1994 Environmental Conservation Law, NY Slate 
Inactive Hazardous Waste Disposal Slle 
Remediation Act. 

November 22, 1985 CERCLA & TN Hazardous Waste 
Management Act ol1883 

April1' 1993 Superfund Site Discovery and Assessment 
Program, 30 TAC Chapter 335 Subchapter K 

April20, 1989 CERCLA 

April 26, 1986 Environmental Conservation law, NY Slate 
Inactive Hazardous Waste Disposal Site 
Remediation Act. 

January 6, 1994 CERCLA 

June 13, 1988 CERCLA 

June 1, 1997 N/A 

December 30, 1985 CERCLA 

December 30, 1982 CERCLA 

May25,1994 CERCLA 

March 2, 1987 NJ Spill Compensation and Control Act 

January 31, 1997 TN Hazardous Waste Management ACt.--

December 6, 1983 Environmental Conservation Law, NY State 
Inactive Hazardous Waste Disposal Site 
Remedlallon Act 

March 11, 1987 CERCLA 

March 11.1987 NJ Spill Compensation and Control Acl 

January 10,1992 CERCLA 

August14, 1984 CERCLA 

October 11, 1984 CERCLA 
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111 Ro: G·l Holdings lilt. 

Sl1111menl of Fimmclttl Aff•ln 
BIIV/nniiiJeUflllllf{tlfiU•tlon. 

SITE NAME AND ADDRESS 

Cinnaminson LandfiD (NK/A SC Holdings). Cinnaminson, NJ 

Route 146A Barrel Site, crlfton Pafk. NY 

ColesviQe Landtill, ColesvQie, NY 

ColesvUie LandfiU, Colesville, NY 

Lower Landfills, Allen Township, PA 

Danmark Site 

Distler Farm & Brickyard, Louisville; KY 

Dorney Road!Oswalds Landftl~ Upper Macungie Township, 
PA 

---
Dorney Road/Oawall'a Landfill, Lehigh, PA 

East Bethel, 217th Aven~e. N.E., East Bethel Twp., MN 

EMPAK(Martinez V. ARCO SHe). Harris County, TX 

EnviroChem. 865 Soulh US 421, Zionsville. IN 

Erie Plant. Erie County, PA 

--
Field's Brook, Ashtabula, OH 

FlndnetiiHayford Bridge, Governor Dr., SL Charles County, 
MO 

Flowers., Weal Deptford Township, NJ 

Franklin Realty(ll81h Street Dump)., BaiUmore County, MD 

Frenkel. South Bound Brook, NJ 

Fru-Con, 9250 Riverview Dr., St. Louis, MO 

G.E.M.S. (alk/a Amadel Lias LandHil & Amadel Sand & -
Gravel LandfiiQ. Gloucester Twp ... NJ 

GallUp's Quarry. Tarbox Rd., Plainfield, CT 
-· 

General Refining, Garden City, GA 

-
Glasco Site, Glasco. KS 

Document Page 2 of 7 · · 
Co .. No: DJ.J(JJJ$ (RG} 

A«•cbmrnt ItA 

NAME AND ADDRESS OF GOVERNMENTAL DATE OF NOTICE ENVIRONMENTAL LAW 
UNIT 

U.S. Environmental Protection Agency, 401 M December, 1995 CERCLA 
Slreel, S.W., Washlnglon, D.C. 20460 

U.S. Environmental Proleclion Agency, 401 M 1983 CERCLA 
Street, s.w., Washlnglon, D.C. 20460 

u.s. Environmental Protection Agency, 401 M July 26, 1984 CERCLA 
Slreet, S.W., Washinglon, D.C. 20460 

New York Department of Environmental March 1, 1985 Environmental Conservation Law, NY State 
Conservation, 60 Wolf Road, Albany, NY 1223$ Inactive Hazardous Waste Disposal Sfte 
1011 RemedlaUon Act 

U.S. Environmental Protection Agency, 401 M December 12, 1983 CERCLA 
Slraat, s.w., Washington, D.C. 20460 

U.S. Environmental ProtecUon Agency, 401 M UnknoWn CERCLA 
Slreet, S.W., Washinglon, D.C. 20460 

. 
U.S. Environmental ProtecOon Agency, 401 M November 12, 1985 CERCLA 
Slreet, S.W., Washington, D.C. 20460 

U.S. Environmental Protection Agency, 401 M July 20, 1989 CERCLA 
Street, s.w., Washlnglon, D.C. 20460 

u.s. Environmental Prolection Agency. 401 M 9/2188 for Dorney, CERCLA 
Street, S.W., Washington, D.C. 20460 10/11/88 for Oswall 

Minnesota PCA., 520 Lafayette Road, St. Paul, August4, 1986 Unknown 
MN 55155-4194 

u.s. Environmental Protection Agency, 401 M September 25, 1991 tceRci:A' 
Street S.W., Washinglon, D.C. 20460 

U.S. Environmental Protection Agency, 401 M March 23, 1983 CERCLA 
Slreet. S.W .• Washington, D.C. 20460 

Pennsylvania Department of Environmental February 5, 1991 Hazardous SHes Cleanup Act. 
Resources, 4005 Market Slreet, Harrisburg, PA 
17105 

U.S. Environmental Protec6on Agency, 401 M July7, 1988 CERCLA 
Slreet, S.W .. Washington. ·D.C. 20460 

U.S. Environmental Protection Agency. 401 M September 28, 1988 CERCLA 
Street, S.W., Washington, D.C. 20480 

New Jersey Department of Envt-onmental April28, 1999 NJ Sp!U Compensation and Control Act. 
Protection., 401 East Stale Slreet, P. 0. 402, 
Trenlon, NJ 08625-0402 

u.s. Environmental Protec6on Agency., 401 M 1/19/1999 & 3121/1998 CERCLA&N/A 
Slreel. S.W .. Waahlnglon. D.C. 20460. & 3rd 
Party 

New Jersey Department of Environmental August 1,1983 NJ SpUI Compensation and Control Act. 
Protection, 401 East Stele Slreel, P. 0. 402. 
Trenlon, NJ 08825-0402 

Missouri Department of Nature! Resources September 29, 1997 Missouri Water PoRution Conlrol Acl, 
Voluntary Cleanup Program. · 

.. 
U.S. Environmental Protection Agency, 401 M November 5, 1985 CERCLA 
Street. S.W .. Washington. D.C. 20460 

U.S. Environmental Protection Agency, 401 M March 11,1990 CERCLA & Connecticut Hamrdoua Waste 
Street, S.W., Washington, D.C. 20460 & Disposal Act.E52 22A-133a~ etseq. 
Connecticut Department of Environmental 
Protection, 70 Elm Slreel, Hartford, CT 06106-
5127 
U.S. EnVironmental Protection Agency, 401 M September 28, 1988 CERCLA -
Street, S.W., Washington, D.C. 20460 

U.s. Environmental Protection Agency, 401 M Unknown CERCLA 
Street, s.w .. Washington, D.C. 20460 
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In R.: G-1 HD/41116<1111:. 

Slatc1uent of Flmmelal AJ!aln 
EIIPirtlunrrlllllll'fforllllltillll 

SITE NAME AND ADDRESS 

Global LandfiO, Old Bridge •. NJ 

. 
Glouc:ester City LandHU, Glouc;ester City, NJ 

Hardage landfiU, McClain County, OK 
-

Helan Kramar Landfill. Leave Road, Mantua Twp., NJ 

Heleva Landfill, Onnod & Ironton, PA 

Hinson, Clover, SC. 

lnsta-Foam, Broadway St., Creal HUI, IL 

lnlernational Paper, Binghamton, NV 

Jonas Transfer Station, Deptford Township, NJ 

Kane & Lombard, Kana & Lombard Streets, Ballimore, MD 

Kln-Buc, 383 Meadow Road, Edison, NJ 

Kin-Sue/Kenney, Edison, NJ 

-Kln-Buc/Trenatech, Edison, NJ 

LCP Properly, S. Wood Ave., Linden, Nj-

Linden Facility, Linden, NJ 

Loeffel Landfill, Naaaau, NY 

Lone Pine Lendml, Freehold, NJ 

Lowrance, Calvert City, KY 

Lowry Site, Aurora, CO 

MaUne Creek, Riverview, MO 

Maryland Send, Gravel & Slone., Pulaski Hwy., Elkton, MD 

Mathis Brother& Landrdl., Walker County, GA 

Maxey Flats., Morehead, KY 

McCarty's Bald Knob., Bald Top Rd., Mt Vernon, IN 

Document Page 3 of 7 · · 
OU1 No: DI..JOIJS(RG) 

Auach11trnt l7A 

NAME AND ADDRESS OF GOVERNMENTAL DATE OF NOTICE ENVIRONMENTAL LAW 
UNIT 

New Jersey Department of Environmental February 6, 1991 NJ SplD Compansallon and Conlrol Ael 
Protection, 401 East Slate Slteel, P. 0. 402, 
Trenton, NJ 08625-0402 

New Jersey Department or Environmental Mardl1990 NJ SpiO CompenSation and Conlrol Act. 
Protection, 401 East Stata Slteet, P. 0. 402, 
Trenton, NJ 08625-0402 

Oklahoma Department or Environmental May10, 1990 Environmental QuaUty Code, 27A O.S. § 2-6· 
Qua61y, P.O. Box 1877 Oklahoma City, OK 105etseq. 
73101-1677 

New Jersey Department or Environmental February 23, 1986 NJ SpUI Compensation & Conltol Act. 
Protection, 401 East State Street, P. 0. 402, 
Trenton, NJ 08625·0402 

U.S. Environmental Prolaclion Agency, 401 M January 27, 1988 CERCLA 
Stree~ S.W., Washington, D.C. 20480 

U.S. Environmental Protaclion Agency, 401 M June 26, 1995 CERCLA 
Streel, S.W., Washington, D.C. 20480 

U.S. Environmental Protection Agency, 401 M January 23, 1989 CERCLA 
Street, S.W., Washington, D.C. 20480 

U.S. Environmental ProtecUon Agency, 401 M March 12, 1995 CERCLA 
Street, S.W .. Washington, D:C. 20480 

U.S. Environmental Protec:lion Agency. 401 M May1,1990 CERCLA 
Street, S.W., Washington, D.C. 20460 

U.S. Environmental Protection Agency, 401 M December 14, 1987 CERCLA 
Street, S.W., Washington, D.C. 20460 

U.S. Environmental Protection Agency, 401 M January 11, 1984 CERCLA 
Sire~ S.W., Washington, D.C. 20480 

U.S. Environmental ProtecUon Agency, 401 M August22, 1964 CERCLA 
Street, S.W., Washington, D.C. 20480 

U.S. Environmental Protection Agency, 401 M November 7, 1980 CERCLA 
Street, S.W., Washington, D.C. 20460 

U.S. Environmental Protection Agancy, 401 M December 1995 CERCLA 
Slreel S.W .. Washington, D.C. 20460 & U.S. 
Department of JusUce -
New Jersey Deparltnent of Environmental January 24, 1986 NJ Spin Compensation & Control Act.; ECRA 
Proleotion, 401 Eeat State Street, P. 0. 402, (ISRA) 
Trenton, NJ 08625-0402 

. 
New York Department of Environmental July 18, 1995 Environmental ConservaUon law, NY Slala 
Consarvauon. 50 Wolf Road, Albany, NY 12233- Inactive Hazardous Waste Disposal Site 
1011 Remediation Act 

U.S. Environmental Protection Agency, 401 M September 12, 1984 CERCLA 
Street, S.W., Washington, D.C. 20460 

U.S. Environmental Protection Agency: 401 M June 2,1989 CERCLA 
Slreet, S.W., Washington, D.C. 20460 

U.S. Environmental ProtecUon Agency, 401 M September 4, 1983 CERCLA 
Street, S.W., Washington, D.C. 20460 

U.S. Environmental Protection Agancy, 401 M April20, 1893 CERCLA 
Slreat, S.W., Washington, D.C. 20460 

U.S. Environmental ProtecUon Agency., 401 M February, 1986 CERCLA 
Street, S.W., Washington, D.C. 20460 

U.S. Environmental ProtecUon Agency., 401 M August 14, 1964 CERCLA . 
Streel, S.W., Washington, D.C. 20460 

U.S. Environmental Protection Agency., 401 M November 28, 1986 CERCLA 
Streel, S. W., Washington, D.C. 20480 

U.S. Environmental ProtecUon Agency., 401 M April27, 1987 CERCLA 
Street, S.W., Waahlngton, D.C. 20460 
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Case 01-30135-RG Doc 8320 Filed 09/19/08 Entered 09/19/0& 15:27:56 Desc Main 
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Stat1111~nl of FlnDncllll A.f!aln 
Erw/nnmlllll8llnfomlai/Dn 

SITE NAME AND ADDRESS 

Metro Container, Weal Second Street and Ptlce Road, 
Trainer, PA 

Middlesex Landfill, Mountain Ava., Mlddleaex, NJ 

MiD Creak, Erie, PA. 

MiDis Plant, 60 Curve St., Millis, MA 

Mobile Tank Car, 4135 Algonquin, LoulsvDie, KY 

Morgan Materials, 373 Hertel Ave., Buffalo, NY. 

Molco, La Marque, TX 

Naw Windsor, SDvarstream Rd., New Windsor, NY 

Noble Oil, Tabernacle, NJ 

-----
Norlh Hawthorne, Hilmlllon County, TN 

iiiiwacor, Polymer Dr., Chattanooga, TN 
--

Novak, Orefield Rd. & Lapp Rd., South Whitehall Township, 
PA 

Oak Grove Landffll, Anoka County, MN 

Odessa Drum; Odessa, TX 

Old Forge(lacavazzl), Lackawanna County, PA 

Old Forge(PiccolinQ, Taylor and Ransom Townt1hlp, PA 

Oliver Landfill, Waterford Township, Eria County, PA 

omega Chemical, WhftUer, CA 
------

OparaUng Industries, 900 N. Potero Grande Drive, Monteray 
Park,CA 

Organic Chemicals., 3291 Chicago Dr., GranviUe, Ml 

PAS SateUfte-Ciolhler.,Granby, NY 
-----

PAS Satellita-Fulton., Fulon, NY -

Document Page 4 of 7 · 
Om No: 0/..JOIJS (RG) 

Attocbment ITA 

NAME AND ADDRESS OF GOVERNMENTAL DATE OF NOTICE ENVIRONMENTAL LAW 
UNIT 

U.S. Environmental Protection Agency, 401 M February 6, 1990 CERCIA 
street, S.W., Washington, D.C. :1.0460 

Naw Jen;ey Department of Environmental December 16, 1994 NJ SpDI CompensaUon & Control AcL 
Prolection, -401 East State Street, P. 0. -402, 
Trenton, NJ 08625-0402 

U.S. Environmental ProtacUon Agency, 401 M September 29, 1986 CERCLA 
Street, S.W., Washington, D.C. 20460 

Massachusetts Department of Environmental Novambar 9, 1989 Massachusalls Supetlund Law (M.G.L. c. 21 E) 

Protection, 1 Winter streat 
Boston, MA 0:1.108 . 
U.S. Environmental Protection Agency, 401 M September 29, 1997 CERCLA 
Street, S.W., Waah!ngton, D.C. 20460 

New Yortc Department of Environmental March,1997 Environmental Conse+E72rvatlon Law, NY 
Conservallon, 50 Wolf Road, Albany, NY 12233 Stale Inactive Hazardous Waste Disposal Sfte 
1011 & U.S. Environmental Protecllon Agency, Remediation Aci.E84 & CERCLA 
401 M Street, S. W ., Washington, D.C. 20460 

U.S. Environmental Protactlon Agiiiicy, 401 M October 1984 CERCLA & Unknown 
Street, S.W., Washington, D.C. 20460. & Slate 
of Texas 

U.S. Environmental Protection Agency, 401 M March 19, 1983 CERCLA 
Street, S.W ~ Washington, D.C. 20460 

Unknown Unknown Unknown 

Tennessee Department of Environmental Dacembet 19, 1994 TN Hazardous Wasta Management Act of 
ConaervaUon, 344 Cordell Hall Building, 198S 
NashVllla, TN 37247-0101 
1::---
Tennessee Department of Environmental March 16, 1993 TN Hazartlous Waste Management Acl of 
Conservallon., 344 Co/lieD HaD Building, 1984 
Nashville, TN 37247.0101 

U.S. Environmental Prolaction Agency, 401 M September 11, 1988 CERCLA 
stri!BI. S.W., Washington, D.C. 20460 

U.S. Environmental Protection Agency, 401 M Marcll19, 1991 CERCLA 
Street, S.W., Washington, D.C. 20460 

U.S. Environmental ProtacUon Agency, 401 M September 17, 1992 CERCLA 
Street, S.W., Washington, D.C. 20460 

U.S. Environmental ProlecUon Agency, 401 M December 2, 1985 CERCLA 
Street, S.W., Washington, D.C. 20480 

U.S. Environmental ProlecUon Agency, 401 M February 1S, 1987 CERCLA 
Street, S.W., Washington, D.C. 20460 

U.S. Environmental Prolaction Agency, 401 M Dacembar 17, 1993 CERCLA & Hazardous Sites Cleanup Act. 
Street, S.W., Washington, D.C. 20460 & 
Pennsylvania Department of Environmental 
Resources, 4005 Market streat, Harrisburg, PA 
17105 
lu:5.Erivironmantal Protection Agency, 401 M January 6, 1995 CERCLA 

·-

StreeL S.W .. Washington, D.C. 20480 

U.S. Environmental Protection Agency, 401 M Unknown CERCLA 
Street, S.W., Washington, D.C. 20460 

U.S. Envlronmantal Protection Agency., 401 M Marcil 23, 1992 CERCLA 
Street, S.W., Washington, D.C. 20460 

U.S. Environmental ProtecUon Agency., 401 M Marcll21, 1985 Environmental ConsarvaUon law, NY Stale 
straeL S.W., Washington, D.C. 20460 & Naw Inactive Hazardous Wasta Disposal SMe 
York Department of Environmental Remediation Act. & CERCIA 
ConservaUoil., 50 Wolf Road, Albany, NY 
12233-1011 
U.S. Environmental ProtecUon Agency., 401 M Marcll21, 198S Environmental ConsarvaUon Law, NY State 
Street, S.W., Washington, D.C. 20460 & New Inactive Hazardous Waste Disposal Site 
York Department of Environmental RamediaUon Act. & CERCLA 
Consarvatlon., 50 Wolf Road, Albany, NY 
12233-1011 
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Case 01-30135-RG Doc 8320 Filed 09/19/08 Entered 09/19/0& 15:27:56 Desc Main 

In Rr: G-1 Hold/HI• f11t. 

StaiiiiiiUiof Fllllllldlll~aln 
ElfPimut11e111td l1ifor111111lon 

SITE NAME AND ADDRESS 

PAS Satellite-Oswego, E.Sececa Sl, Oswego, NV 

PAS Satellile-Volney, Volney, NV 

PB&S, Knoxville, TN 
.. ·----··· 

1P8aiiOiiJiiilsboiough County, FL 

Plcillo, Piggy HiU Lane, Coventry, Rl 

PJP Landfill, 400 Sip Ava., Jersey City, NJ 

Polek 

PPG. Jersey City, NJ 

Price's Pit., Pleasanlville & Egg Harbo~ Twp., Allanllc Cily, 
NJ 

Reesers, Upper Macungie, PA 

Revere Chemicals, Route 61., Nockemixon Township, PA 

RlgaJFoshie 

San Gabriel Valley, 6230 Irwindale Ave .. Irwindale, CA 

Sayreville Landfill, Jernee MiD Rd~ Sayerville, NJ 

SCP/BerfY's Creek, Carlstadt. NJ 

SCP/Carlstedt. 219 Paterson Plal1k Rd., Carlsladt, NJ 

SCP/Newark. 411 Wftson Ave .. Newark, NJ 

Seaboard Chemical, 5899 Riverdale Road, Jamestown, NC 

Seymour Recycling, G Avenue West, Freeman Field, IN 

Shavers Farm Landfill, Walker County, GA 

Sheridan, Clark Rd., Hempstead, TX 

Sllner Site, AL 

Document Page 5 of 7 - · 
c .. r No: OJ.JOJJS (RG) 

AtMdrllltHI 11.A 

NAME AND ADDRESS OF GOVERNMENTAL DATE OF NOTICE ENVIRONMENTAL LAW 
UNIT 

U.S. Environmental Protection Agency, 401 M March 1, 1982 Environmental Conservation law, NV State 
Street, S.W., Washinglon, D.C. 20460 & New Inactive Hazardous Waste Disposal Site 
York Depar1menl of Environmental Remedialion Act & CERCLA 
Conservation., 50 Wolf Road, Albany, NV 
12233·1011 
U.S. Environmental Protection Agency, 401 M March 21, 1985 Environmental Conservation Law, NV Slale 
Slreet, S.W., Washinglon, D.C. 20460 & New Inactive Hazardous Waste pisposal Sile 
York Department of Environmantal Remediation Act & CERCLA 
Conservation, 50 Wolf Road, Albany, NV 12233 
1011 
U.S. Environmental Protection Agency, 401 M December 11, 1995 CERCLA 
Street, S.W., Washington, D.C. 20460 

U.S. Environmental ProtecUon Agency, 401 M. June 25, 1881 CERCLA 
Street, S.W., Washington, D.C. 20460 

U.S. Environmental Protection Agency, 401 M December 15, 1981 CERCLA 
Street, S.W., Washington, D.C. 20460 

New Jersey Depar1ment of Environmental September 28, 1988 NJ SpiU Compansetion & Control Act 
Protection, 401 East State Street, P. 0. 402, 
Trenton, NJ 08625·0402 

New Jersey Department of Environmental AprD 22, 1991 NJ SpiU Compensation & Control Act. 
Protection, 401 East Stale Street, P. o. 402, 
Trenton, NJ 08625-0402 

···--·---
Unknown Unknown Unknown 

New Jersey Department of Environmental June8,1906 NJ SpUI Compensation & Control Act. & 
Prolecllon., 401 East State Street. P. 0. 402, CERCLA. 
Trenton, NJ 08625-0402 & u.s. Environmental 
Protecllon Agency., 401 M Street, S.W., 
Washington, D.C. 20460 
U.S. Environmental Protection Agency, 401 M Aprii6,198B CERCLA 
Street, s.w., Washington, D.C. 20460 

U.S. Envlronmenlal Protection Agency, 401 M September 10, 1967 • CERCLA 
Street, S.W., Washington, D.C. 20460 

Unknown Unknown Unknown 

U.S. Environmental Protection Agency, 401 M January 1998 CERCLA 
Street, S.W., Washington, D.C. 20460 

New Jersey Depar1ment of Environmental April 22. .1991 NJ Spftl Compensation & Control Act. 
Protection, 401 East State Street, P. 0. 402,. 
Trenton, NJ 08825-0402 

U.S. Environmental Protecllon Agency, 401 M October 1, 1989 CERCLA ' 
Street, S.W., Washington, D.C. 20460 

U.S. Environmental Protection Agency, 401 M May17,1985 CERCLA 
Street. S.W .. Washington, D.C. 20460 

U.S. Environmental Protaction Agency, 401 M February 12, 1985 CERCLA 
Street, S.W.;Washington, D.C. 20460 

NC Oepar1ment of Environmental, Heilllh & July 10, 1991 N.C.G.S. Section 130A, Art. 9 
Natural Resources, 512 N.Sailsbury st., 
Raleigh, NC 27804 

u.s. Environmental Prolaclion Agency, 401 M July 14, 1987 CERCLA 
Slreet, S.W., Washington, D.C. 20460 

U.S. Environmental Protacllon Agency, 401 M August14, 1984 CERCLA 
Street, S.W., Washington, D.C. 20460 _____ ___:_ 
U.S. Environmental ProtecUon Agency, 401 M September 17, 1984 CERCLA 
Street, S.W., Washington, D.C. 20460 

Unknown Unknown Unknown 
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/11 Rt: G·l Holdluplur. 

SIDIIDitUID/I'IRlllltla/ AJTq/rr 
BnvlmnlltmfallnfomuJtlou 

SITE NAME AND ADDRESS 

SftleSim, 86 Tanner Street Lowell, MA 

SBsonlx. 517 Lyons Ave,. IIVIngton, NJ 

South Bound Brook ·Canal Road, South Bound Book, 
Somerset, NJ 

South Bound Brook • Main Stree~ South Bound Brook, NJ 

South Bound Brook-Towpath, S. Bound Brook, NJ 

South Marbletop Rd. Landfill, Walker County, GA 

Spectra Physics, Mountain View, CA 

Spactron/Gataxy,lnc., 111 Providence Road, Elkton, MD 

Stein, University Avenue and Memorial Avenue, Gloucester 
Clty,NJ 

SloUei(AII<IA Della Quarries), Antis & Lagan Twps •• Blair 
County, PA 

Sydney Mines, Brandon, FL 

Syncon Resins, 77-81 Jacobus Ave., South Kearny, NJ 

Tampa Stillyard. 5136 Madison Avenue, Tampa Bay. FL 

Tate Cove, EvangeltnG Parish, LA 
.. 

Taylor Road, Setrner-Thorotosassa, FL 

Tex Tin, Hwy 146 & Farm to Markey Rd. 519, Texas Cfty, TX 

Trl Clty_OD ConaeNetionlsl Corp., Busch Boulavard and 50th 
Street. Temple Terrace, FL 

Tri-City Barrel, Brooms County, NY 

Tri-City Barrel, Broome County, NY 

U.S. Iniac., CarvaDis, Oregon 

University Avenue, Gloucaster City, NJ 

Valls Gate, Newburgh, -NY 

Vanguard Vinyl, Gloucester City, NJ 

Vlewmaster, Beavenon, OR 

Document Page 6 of 7 · · 
Om No: 0/.JOIJS (RG) 

AllllthntMIITA 

NAME! AND ADDRESS OF GOVERNMENTAL DATE OF NOTICE ENVIRONMENTAL LAW UNIT 

U.S. EnvirOnmental Protection Agency. 401 M December 9, 1983 CERCLA 
Street S.W., Washington, D.C. 20460 

U.S. Environmental ProtacUon Agency, 401 M Apri127, 1992 CERCLA 
Street S.W., Washington, D.C. 20460 

New. Jersey Deparlment of Environmental January 21, 1986 NJ SpUI Compensetion and Control Act 
Protection, 401 East State Street, P. o. 402, 
Trenton, NJ 08625·0402 

New Jersey Department of Environmental June 29. 1985 NJ SpUI Compensation and Control Act. 
Protedlon., 401 East State Street, P. 0. 402, 
Trenton, NJ 08625-0402 

New Jeraey Department of Environmental September 27, 1990 NJ SpUI Compensation and Control Acl 
Protedlon., 401 East Stale Street, P. 0. 402, 
Trenton, NJ 08625-0402 

U.S. Environmental ProtecUon Agency, 401 M August 14, 1984 CERCLA 
Street, S.W., Washington, D.C. 20460 

u.s. Environmental ProtecOon Agency, 401 M June 24, 1988 CERCLA 
Street S.W., Washington, D.C. 20480 

U.S. Environmental ProtecUon Agency, 401 M 
Street, s.w.: Washington, D.C. 20480 

June 30, 1989 CERCLA 

New Jersey Department of EnvirOnmental 1987 NJ Spill Compensation and Control Act. 
ProtecUon, 401 East Slats Street. P. 0. 402. 
Trenton, NJ 08625-0402 

U.S. Environmental Protection Agency, 401 M June 1991 CERCLA 
Street, S.W., Washington, D.C. 20460 

U.S. Environmental Protection Agency, 401 M February 10, 1988 CERCLA 
Street S.W., Washington, D.C. 20460 

u.s. Environmental Protaclion Agency, 401 M September 15, 1986 CERCLA 
street. S.W., Washington. D.C. 20480 · 

Florida Department of Environmental 1983 Florida Air and Water Pollution Ccntrot Act FL 
Resources, 2600 Blalrstone Road, MS 48 Slat. SecUons 403.121(2) and 120.57(3) 
TaBahassee, FL 32399-2400 

U.S. Environmental ProtecUon Agency, 401 M August 18, 1982 CERCLA 
Street, S.W •• Washington, D.C. 20460 

u.s. Environmental ProtecUon Agency, 401 M July 18, 1981 CERCLA 
Straet, S.W •• Washington, D.C. 20480 

U.S. Environmental Protection Agency, 401 M September 18, 1989 CERCLA 
Street, S.W., Washington, D.C. 20480 

U.S. Environmental ProtecUon Agency, 401 M November 7, 1989 CERCLA 
Street, S.W., Washington, D.C. 20460 

New York Department of Environmental December 20, 1990 Environmental Cons81V8Uon Lew, NY Stele 
Conservation, 50 WoW Road, Albany, NY 12233- Inactive Hazardous WaBte Dlaj>osal Sile 
1011 Remedlatlon Act. 

U.S. Environmental Protection Agency, 401 M May23,1991 CERCLA 
Street, S.W., Washington, D.C. 20460 

U.S. Environmental Protection Agency, 401 M September 8, 1963 CERCLA 
Stree~ s.W., Washington, D.C. 20460 

---New Jersey Department of EnvirOnmental June, .1987 NJ Spill Compensation and Control Act. 
Prolaction, 401 East State Street, P. 0. 402, 
Trenton, NJ 08625.0402 

U.S. Environmental Protection Agency, 401 M May3,1964 CERCLA " ---
Street, S.W., Washington. D.C. 20480 

U.S. Environmental Protection Agency, 401 M November 27, 1992 CERCLA 
Street. S.W., Washington, D.C. 20460 

Dragon Department of Environmental Quality Unknown Toxic Use Reduction and Hazardous Waste 
811 SW Sixth Avenus.PorUand, OR 97204 ReducUon Act. 
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Sllll,mfill of Fi11anchd Affairs 
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SITE NAME AND ADDRESS 

Waste Disposal Engineering (WOE) Site, Anoka County, MN 

Weld County Landffil, Weld County, CO 

White Chemical Company, 680 Frellnghuysen Avenue, 
Newarll, NJ 

Woodlawn LandfiU. Ceco County, MD 

Atlantic Resources. 120 Horseshoe Road. Sayreville, NJ 

Bi-State Disposal, Route 3, Belleville, IL 

Casmalia Resouroas, Cesmafia CA 

Cranston Sanitary Lendfdl, 1688 Pontiac Avenue, Cranston, 
RI02920 

Delpa Road, Red Maple Drive, ViOage or Rockville, Lehigh 
Town ship, PA , 

Diamond Alkal~ Newark Bay, Nevijer5ey-- -

GuK Metals, Almeda-Ganoe Road and Mykowa Road, 
Houston, TX 

Kearny Municipal Sanitary Landfill (MSLA 1 D LF), 1500 
Harrtson Street, Kearny, NJ 

LWD, Inc., CalVert City, KY 

Nyanza, Megunko Road, Ashland, MA 

Pioneer Smelling Co., inc., ReUroad Ave, Chatsworth, NJ 

Pollution Abatement Services • Clothier, South Granby Road, 
County Road 55, Town of Granby, NV 

. 
Renora, Inc., Edison, NJ 

-· Sylvester, Gilson Road, Nashua. NH 

Tinkham Garage, Route 102, Londonderry, NH 

US Radium. Aldan and High Streets, Orange, NJ 

Vermont Asbestos Group Mine SHe, Minas Road, Eden and 
Lowell, VT 

Document Page 7 of 7 · · · 
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NAME AND ADDRESS OF GOVERNMENTAL 
DATE OF NOTICE ENVIRONMENTAL LAW 

UNIT 

U.S. Envirorvnenlal Protection Agency, 401 M Decamber 30, 1982 CERCLA 
street. s.w., Washington, D.C. 20460 

U.S. Environmental Protection Agency, Region Auguat28, 1999 CERCLA 
8 
999-1Bih Street, Suite 300 
Denver, CO 80202-2468 
U.S. Environmental Protection Agency, 401 M June 21, 1991 CERCLA 
Street, s.w., Washington, D.C. 20460 

u.s. Environmental Protection Agency, 401 M May24, 1996 CERCLA 
Street, S.W .. Washington. D.C. 20460 

U.S. Department of Justice, Environment and M81d1 27, 2008 CERCI.A 
Natural Resources Division, P.O. Box 7611 
Washington; D.C. 20044·7611 

IIDnois Environmental Protection Agency, 1021 June9, 2003 lftlnols Environmental Protection Act 
Nobth Gland Avenue East, PO Box 19278, CERCLA 
SprlngfiBid, IL 62794-9278 
U.S. Environmental Protection Agency, 401 M August 7' 2007 CERCLA 
Street, S.W., Washington, D.C. 20460 
Rhode Island Departrnent or Environmental June&, 2001 Rl Rules and Regulations lor lhalnvasUgation and 
Management. 235 Promenade Street, Remediation of Hszardouo Matortot Roloasas, 
Providence, Rl 02908·5787 DEM-DSR-Q101 

PaMsylvania Dapar1menl or Environmental June 14, 2008 Hazardous SHes Claanup Act 
Resources., 4005 Market Street, Harrisburg, PA 
17105 
U.S. Department or Juslloa, Environment and March 27, 2008 CERCLA 
Natural Resources Division, P .0. Box 7611 
Washington, D.C. 20044-7811 

Texas Natwal Resource Conservation December 19, 2001 Texas Sofid Waste Disposal Act 
Commission (nlk/a) Texas Commission on 
Environmental Quality, MaD Code TCEQ PO 
Box 12087, Austin, TX 78711·3087 
New Jersey Departrnent of Environmental May31, 2001 NJ SpiD Compensation and Control Act 
Protection, 401 East State Street, P. 0. 402, 
Trenton, NJ 08625-11402 
u.s. Envlronmenlal Protection Agency, 401 M August 19, 2008 CERCLA 
Street. s.w .. Washington, D.C. 20460 
U.S. Environmental Proteclion Agency, 401 M August 21, 1991 CERCLA 
Street. S.W., Washington, D.C. 20460 

Deiiiiiiier 22, zooa U.S. Envlronmentai.Protectlon Agency, 401 M CERCLA 
Street. s.w .• Washlnaton. D.C. 20460 
U.S. Environmental Protection Agency; 401 M March 21, 1985 Environmental Conservation Law, NY State 
Street. S.W., Washlng1on, D.C. 20460 & New Inactive Hazardous Waste Disposal Site 
York Department or Environmental Remediation Act & CERCLA 
Conservation, 50 Wolf Road, Albany, NV 12233 
1011 
U.S. Environmental Protection Agency, 401 M Before September 1984 CERCLA 
Street, S.W., Washington, D.C. 20480 
U.S. Environmental Protection Agency, 401 M March 28, 1988 CERCLA 
Street, S.W., Washington, D.C. 20460 
U.S. Environmental Protection Agency, 401 M March 28, 1988 CERCLA 
Street, s.w .. Washington, D.C. 20460 
U.S. Environmental Proteclion Agency, 401 M April18,1985 CERCLA 
street. S.W., Washington, D.C. 20460 
U.S. Environmental Protection Agency, 401 M September 27, 2007 CERCLA 
street. s.w. Washington, D.C. 20460 
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In Re: G-1 Holdings Inc. 

Statement of Financial Affairs 
Environmental Information 

NAME AND ADDRESS OF 
GOVERNMENTAL UNIT 

United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
u.s. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
u.s. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
New Jersey Department of 
Environmental Protection, 401 
East State Street, Trenton, NJ 
08625-2885 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 

U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 

Pennsylvania Department of 
Environmental Conservation 
and Natural Resources, Rachel 
Carson State Office Building, 
400 Market Street, Harrisburg, 
PA 17105 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 

U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 

United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
New Jersey Department of 
Environmental Protection, 401 
East State Street, Trenton, NJ 
08625-2885 

Case No: 01-30136 (RG) 

Attachment 17C 

CAPTION AND DOCKET NUMBER STATUS OR DISPOSITION 

United States v. SMC Corp. et al., Civ. Action Consent Decree dated January 1991. 
No. CIV-1-91-234. 

United States v. SMC Corp. et al., Civ. Action Consent Decree dated January 1991. 
No. CIV-1-91-234. 

United States v. Advanced Resins Systems, Consent Decree dated 2000. 
Inc., et al., Case No. H 99-4357. 

United States v. Advanced Resins Systems, Consent Decree dated 2000. 
Inc., et al., Case No. H 99-4357. 

BP Exploration & Oil, Inc. v. AGIP USA, Inc. Consent Order of Dismissal wHh 
v. A. Margolis & Sons Corp., et al., N.J. Prejudice dated 1998. 
Super Ch. Div., Docket No. UNN-C-164-95. 

' 

United States and Commonwealth of Consent Decree dated Apri118, 2000. 
Pennsylvania v. Auburn Technology, Inc., et 
al., Civ. Action No. 3:CV00-1911 (D. Pa.). In 
re Butler Mine Tunnel Superfund Site, Docket 
No. CERC-DEM-2000-01. 
United States and Commonwealth of Consent Decree dated April18, 2000 
Pennsylvania v. Auburn Technology, Inc., et regarding Butler Tunnel. 
al., Civ. Action No. 3:CV00-1911 (D. Pa.). In 
re Butler Mine Tunnel Superfund Site, Docket 
No. CERC-DEM-2000-01 • 
United States and Commonwealth of Remedial Design/Remedial Action 
Pennsylvania v. Auburn Technology, Inc., et Consent Decree dated Apri118, 2000. 
al., Civ. Action No. 3:CV00-1911 (D. Pa.). In 
re Butler Mine Tunnel Sup~rfund Site, Docket 
No. CERC-DEM-2000-01. 

United States and Commonwealth of Remedial Design/Remedial Action 
Pennsylvania v. Auburn Technology, Inc., et Consent Decree dated Apri118, 2000. 
al., Civ. Action No. 3:CV00-1911 (D. Pa.). In 
re Butler Mine Tunnel Superfund Site, Docket 
No. CERC-DEM-2000-01. 
United States and Commonwealth of Remedial Design/Remedial Action 
Pennsylvania v. Auburn Technology, Inc., et Consent Decree dated April18, 2000. 
al., Clv. Action No. 3:CV00-1911 (D. Pa.). In 
re Butler Mine Tunnel Superfund Site, Docket 
No. CERC-DEM-2000-01. 
United States v. MF McQuay, Inc. et al., Consent Decree for Past Costs dated 
Civil Action No. 3:95-2023-0. 1995. 

United States v. MF McQuay, Inc. et al., Consent Decree for Past Costs dated 
Civil Action No. 3:95-2023-0. 1995. 

United States v. Advanced Environmental Private PRP Settlement Agreement 
Technology. . datect August 29, 1990. 

United States v. Advanced Environmental Settlement Agreement executed· 
Technology. October 1998. 
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Case 01-30135-RG Doc 8320-1 Filed 09/19/08 
SOFA - Attachment 17C 

Entered 09/19/08 15:27:56 Desc 
Page 2 of 10 · · 

In Re: G·l Hold/n(IS Inc. 

Stalemenl of Financial A"'',. 
Envlronmenlallntormatlon 

NAME AND ADDRESS OF 
GOVERNMENTAL UNIT 

United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20461 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
New York State Department of 
Environmental Conservation, 
50 Wolf Road, Albany, New 
York 12233-1011 

New York State Department of 
Environmental Conservation, 
50 Wolf Road, Albany, New 
York 12233-1012 

United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
New Jersey Department of 
Environmental Protection, 401 
East State Street, Trenton, NJ 
08625-2885 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20461 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20462 

Case No: 01-30135 (RG) 

Attachment 17C 

CAPTION AND DOCKET NUMBER STATUS OR DISPOSITION 

United States v. Advanced Environmental Consent Decree dated 1990. 
Technology. 

United States v. Advanced Environmental Consent Decree dated 1990. 
Technology. 

United States v. Charles Chrln et al., Civ. Consent Decree. (Not dated). 
Action No. 93-CV-4244. 

United States v. Charles Chrin et al., Civ. Consent Decree. (Not dated). 
Action No. 93-CV-4244. 

In the Matter of the Development and Order on Consent dated April13, 
Implementation of a Remedial Investigation, 1987. 
Feasibility Study by Broome County and GAF 
Corp., lndex#T010687. 

In the Matter of the Development and Administrative Order. (Not dated.) 
Implementation of a remedial Investigation, 
Feasibility Study by Broome County and GAF 
Co~p., Index #T010688. 

In the Matter of Danmark Superfund Site, Agreement for Recovery of Past 
CERCLA Docket No. 00-12-C. Response Costs dated March 3, 2000. 

United States v. Atlas Minerals and Consent Decree dated January 1993. 
Chemicals, Inc., et al., Civ. Action No. 91-
5118. 

United States v. Atlas Minerals and Consent Decree dated January 1993. 
Chemicals, Inc., et al., Civ. Action No. 91-
5118. 

In the Matter of Dorney Road Landfill Site, Administrative Order for RD/RA 
Docket Nos. 111-90-45-DC, 111-91-26-DC, 111-92 Operable Unit No. 1 of Dorney Road 
33-DC, and 111-92-27-DC. site dated September 28, 1990 and 

December 27, 1990 modification. 
In the Matter of Dorney Road Landfill Site, Administrative Order for RDIRA 
Docket No. 111-92-27-DC. Operable Unit No. 2 of Dorney Road 

site dated August 13, 1992. 

In the Matter of Gloucester City, ISRA Case Administrative Order for Site 
No. 90263. Remediation. 

United States v. Stephen D. Heleva et al., Consent Decree dated May 1996. 
Civ. Action No. 93-1339 (D. Pa.). 

United States v. Stephen D. Heleva et al., Consent Decree dated May 1996. 
Civ. Action No. 93-1339 (D. Pa.). 

United States v. Allied Signal, Inc., et al., Civ. Partial Consent Decree dated August 
Action No. 3-95-2032-23. 13, 1996. 
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Case 01-30135-RG Doc 8320-1 Filed 09/19/08 Entered 09/19/08 15:27:56 Desc 
SOFA - Attachment 17C Page 3 of 10 - · · 

In Re: G-1 Holdings Inc. 

Statement of Rnanc/a/ Affairs 
Environmental lnfonnet/on 

NAME AND ADDRESS OF 
GOVERNMENTAL UNIT 

U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
UnHed States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washlrtgton, DC 20460 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530· 
0001 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 

New. Jersey Department of 
Environmental Protection, 401 
East Slate Street, Trenton, NJ 
08625-2885 
UnHed States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
UnHed Stales Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20461 
UnHed Stales Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20461 
Missouri Department of Natural 
Resources, P.O. Box 176, 
Jefferson City, MO 65102-0176 

United States Environmental . 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington DC 20460 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington DC 20460 

case No: 01·S0135 (RG) 

Attachment 17C 

CAPTION AND DOCKET NUMBER STATUS OR DISPOSITION 

United States v. Allied Signal, Inc., et_al., Civ. Partial Consent Decree dated August 
Action No. 3-95-2032-23. 13, 1996. 

United States v. AFF McQuay, Inc. et al., Partial consent decree dated June 
Civ. Action No. 3·95·2032·23. 1996. 

United States v. AFF McQuay, Inc. et al., Partial consent decree dated June 
Civ. Action No. 3-95-2032-23. 1996. 

United States v. Absolute Fire Protection, Private Settlement Agreement and 
Inc., Civ. Action No. 88-2087 (ALJ). Release dated May 20, 1998 in related 

action captioned Transtech Industries, 
Inc. v. A & 2 Septic Clean, Civ. Action 
No. 2·90-2578 (HAA). 

In the Matter of GAF Chemicals Corporation Administrative Order on Consent dated 
Linden. June 16, 1989. 

In the Matter of Lowry landfill Superfund Tolling Agreement executed March 2, 
Site, EPA Docket No. CERCLA Vlll-95-05. 2000. 

In the Matter of Lowry Landfill Superfund Administrative Order for Remedial 
Site, EPA Docket No. CERCLA Vlll-95-05. Design/Remedial Action dated 

December 19, 1994. 

In the Matter of lowry Landfill Superfund Administrative Order for Remedial 
Site, EPA Docket No. CERCLA Vlll-95-05. Design/Remedial Action dated 

December 19, 1994. 

Riverview Hall Industrial, St. Louis, Missouri. Environmental remediation Oversight 
Letter of Agreement dated April18, 
1996. 

United States v. Air Products and Chemicals, Consent Decree executed September 
Inc., Civ. Action No. JH-88-364 (D. Md.). 29, 1987. 

United States v. Air Products and Chemicals, Consent Decree executed September 
Inc., Civ. Action No. JH-88-364 (D. Md.). 29; 1987. 

United States v. Air Products and Chemicals, Consent Decree dated May 1998. 
Inc., No. 97-CV-0674 (E.D. Pa). 

United States v. Air Products and Chemicals, Consent Decree dated May 1996. 
Inc., No. 97-CV-0674 (E.D. Pa). 

United States v. Air Products and Chemicals, Consent Decree dated May 1998. 
Inc., No. 97-CV-0674 (E.D. Pa). 

United States v. Air Products and Chemicals, Consent Decree dated May 1998. 
Inc., No. 97-CV-0674 (E.D. Pa). 
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Case 01-30135-RG Doc 8320-1 Filed 09/19/08 
SOFA - Attachment 17C 

Entered 09/19/08 15:27:56 Desc 
Page 4 of10 · · 

In Re: G·l Holdings Inc. 

Statement of Financial Affairs 
Environmental Information 

NAME AND ADDRESS OF 
GOVERNMENTAL UNIT 

United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20461 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20461 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
Minnesota Pollution Control 
Agency, 520 Lafayette Road, 
St. Paul, MN 55155-4194 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
U.S. Department of Justice, 

. 950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
United States Environmental 
Protection·Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
Pennsylvania Department of 
Environmental Conservation 
and Natural Re.sources, Rachel 
Carson State Office Building, 
400 Market Street, Harrisburg, 
PA 17105 
Pennsylvania Office of the 
Attorney General, 16th Floor, 
Strawberry Square, Harrisburg, 
PA 17120 . 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington DC 20460 

Case No: 01-30135 (RG} 

Attachment 17C 

CAPTION AND DOCKET NUMBER STATUS OR DISPOSITION 

In re Novak Sanitary Landfill SHe, Docket No. Administrative Order for Remedial 
111-95·52-DC. Design and Remedial Action dated 

August 31, 1995. 

United States v. Air Products and Chemicals, Administrative Order On Consent for 
Inc., No. 97-CV-0674 (E.D. Pa). Remedial Design. (Not dated.) 

In the Matter of Novak Sanitary Landfill Site, Administrative Order for Remedial 
Air Products and Chemicals, Inc., et al., Design and Remedial Action dated 
Docket No. 111-95-52-DC. June 30, 1995. 

In the Matter of Novak Sanitary Landfill Site, Administrative Order by Consent 
Air Products and Chemicals, Inc., et al., dated December 1988. 
Docket No. 111-95-52-DC. 

In the Matter of Novak Sanitary Landfill SHe, Amendment No. 1 to Original 
Air Products and Chemicals, Inc., et al., Administrative Order for Remedial 
Docket No. 111-95-52-DC. Design and Remedial Action dated 

August 31, 1995. 
In the Matter of Novak Sanitary Landfill Site, Amendment No. 1 to Adm!nistrative 
Air Products and Chemicals, Inc., et al., Order for Remedial Design and 
Docket No. 111-95-52-DC. Remedial Action dated August 31, 

1995. 
United States v. (not named), Inc., Civil Settlement of Costs in Oak Grove. 
Action No. 4:92-CV-985. 

United States v. (not named), Inc., Civil Settlement of Costs in Oak Grove. 
Action No. 4:92-CV-985. 

United States v. (not named), Inc., Civil Consent Decree for final Remedial 
Action No. 4:92-CV-985. Design/Remedial Action. (Not dated.) 

United States v. (not named), Inc., Civil Consent Decree for final Remedial 
Action No. 4:92-CV-985. Design/Remedial Action. (Not dated.) 

United States v. (not named), Inc., Civil Administrative Order for Remedial 
Action No. 4:92-CV-985. Design and Remedial Actlondated 

December 23, 1991. 

In the Matter of The Odessa Drum Site, Ector Administrative Order on Consent dated 
County, Texas, CERCLA. May 19, 1994. 

Commonwealth of Pennsylvania Department Consent Order and Agreement dated 
of Environmental Protection v. General May 1, 1995 .. 
Electric Co., et al., Civ. Action No. 96-89 (D. 
Pa.). 

Commonwealth of Pennsylvania Department Consent Order and Agreement dated 
of Environmental Protection v. General May 1, 1995. 
Electric Co., et al., Clv. Action No. 96-89 (D. 
Pa.). 
In the Matter of Omega Chemical Administrative Order dated May 9, 
Corporation, Order No. 95-15. 1995. 
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Case 01-30135-RG Doc 8320-1 Filed 09/19/08 
SOFA - Attachment 17C 

Entered 09/19/08 15:27:56 Desc 
Page 5 of 10 · · 

In Re: G-1 Holdings Inc. 

Statement of Rnanclal A"alrs 
Envlronmantallnformatlon 

NAME AND ADDRESS OF 
GOVERNMENTAL UNIT 

United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
United Slates Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington DC 20460 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 

Case No: 01-301SIS (RG) 

A11achment 1'TC 

CAPTION AND DOCKET NUMBER STATUS OR DISPOSITION 

United States v. Agway, Inc., Civil Action No. Consent Decree filed December 17, 
91-CV-Q288. 1990. 

United States v. Agway, Inc., Civil Action No. Consent Decree filed December 17, 
91-CV-Q288. 1990. 

In re Agway, Inc., Index No. II CERCLA- Administrative Order On Consent 
60209. executed September 1986. 

The Pollution Abatement Services, Inc. Site, Administrative Order on Consent 
Oswego, New York v. Agway, Inc., et al., issued September 30, 1994. 
CERCLA-94-0207. 

The Pollution Abatement Services, Inc. Site, Consent Decree dated 1987. 
Oswego, New York v. Agway, Inc., et al., 
CERCLA-94-0207. 

The Pollution Abatement Services, Inc. Site, Consent Decree dated 1987. 
Oswego, New York v. Agway, Inc., et al., 
CERCLA-94-0207. 

The Pollution Abatement Services, Inc. Site, Administrative Order on Consent dated 
Oswego, New York v. Agway, Inc., et al., September 27, 1990. 
CERCLA-94-0207. 

The Pollution Abatement Services, Inc. Site, Consent Order dated October 7, 1991. 
Oswego, New York v. Agway, Inc., et al., 
CERCLA-94-0207. 

The Pollution Abatement Services, Inc. Site, Consent Order dated October 7, 1991. 
Oswego, New York v. Agway, Inc., et al., 
CERCLA-94-0207. 

The Pollution Abatement Services, Inc. Site, Administrative Order on Consent dated 
Oswego, New York v. Agway, Inc., et al., August 1, 1994. 
CERCLA-94-0207. 

The Pollution Abatement Services, Inc. Site, Administrative Order on Consent dated 
Oswego, New York v. Agway, Inc., et al., October 8, 1994. 
CERCLA-94-o207. 

The Pollution Abatement Services, Inc. Site, Consent Decree dated August 10, 
Oswego, New York v. Agway, Inc., et al., 1998. 
CERCLA-94-0207. 

The Pollution Abatement Services, Inc. Site, Consent Decree dated August 10, 
Oswego, New York v. Agway, Inc., et al., 1998. 
CERCLA-94-0207. 

United States v. County of Oswego et al., Consent Decree dated October 9, 
Clv. Action No. 98-CV-0994, (N. D. N.Y.). 1998. 

United States v. County of Oswego et al., Consent Decree dated October 9, 
Clv. Action No. 98-CV-0994, (N. D. N.Y.). 1998. 
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Case 01-30135-RG Doc 8320-1 Filed 09/19/08 Entered 09/19/08 15:27:56 Desc 
SOFA - Attachment 17C Page 6 of 10 - · 

In Re: G-1 Holdings Inc. 

Statement of Financial Affairs 
Envlronmantallnformel/on 

NAME AND ADDRESS OF 
GOVERNMENTAL UNIT 

United Slates Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washin[ton, DC 20460 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
Florida Department of 
Environmental Protection, 
3900 Commonwealth 
Boulevard, Tallahassee, Fl 
32399 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
Florida Department of 
Environmental Protection, 
3900 Commonwealth 
Boulevard, Tallahassee, Fl 
32399 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
Rhode Island Department of 
Environmental Management, 
235 Promenade Street .• 
Providence, Rl 02908 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530· 
0001 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
Rhode Island Department of 
Environmental Management, 
235 Promenade Street, 
Providence, Rl 02908 
U.S. Department of Justice, 
950 Pennsylvania Avenue, 
NW, Washington, DC 20530-
0001 

Case No: 01·301311 (RG} 

Attachment 17C 

CAPTION AND DOCKET NUMBER STATUS OR DISPOSITION 

In the Matter of Volney Landfill, Index No. Administrative Order on Consent for 
CERCLA-1 04-93-0202. Supplemental Pre-Rem~ial Design 

Study re: Operable Unit No.1. (Not 
dated.) 

In the Matter of Volney Landfill, Index No. Remedial DesignfRemedial Action 
CERCLA-1 04-93-0202. Consent Decree dated 1998. 

In the Matter of Volney Landfill, Index No. Remedial DeslgnfRemedial ActiO!') 
CERCLA-1 04-93-0202. Consent Decree dated 1998. 

United States v. Akzo Nobel Coatings, Inc. et Remedial DesignfRemedial Action 
at., Civ. Action No. 97-1564-CIV-T-269 Consent Decree for .operable Unit 
(formerly 97-1564-CIV-T-99A). Two. (Not dated.) 

United States v. Akzo Nobel Coatings, Inc. et Remedial DesignfRemedial Action 
at., Clv. Action No. 97-1564-CIV-T-269 Consent Decree for Operable Unit 
(formerly 97-1564-CIV-T-99A). Two. (Not dated.) 

United States v. Akzo Nobel Coatings, Inc. et Remedial DesignfRemedial Action 
al., Civ. Action No. 97·1564-CIV-T-269 Consent Decree for Operable Unit 
(formerly 97-1564·CIV·T·99A). Two. (Not dated.) 

United States v. Bill Currie Ford, Inc., et al. Remedial DesignfRemedlal Action 
Consent Decree for Operable Unit 
One. (Not dated.) 

United States v. Bill Currie Ford, Inc., et al. Remedial DeslgnfRemedlal Action 
Consent Decree for Operable Unit 
One. (Not dated.) 

United States v. Bill Currie Ford, Inc., et al. Remedial DeslgnfRemedlal Action 
Consent Decree for Operable Unit 
One. (Not dated.) 

United States and State of Rhode Island v. RDIRA Consent Decree executed 
Allied Signal et al. October 13, 1995. 

United Stales and State of Rhode Island v. RD/RA Consent Decree executed 
Allied Signal et al. October 13, 1995. 

United States and Stale of Rhode Island v. RD/RA Consent Decree executed 
Allied Signal et at. October 13, 1995. 

United States v. Ashland Chemical Consent Decree dated 1987. 
Company, et at., Civ. Action No., 83-0787-P, 
(D. R.I.). 

UnHed States v. Ashland Chemical Consent Decree dated 1987. 
Company, et al., Civ. Action No., 83-0787-P, 
(D. R.I.). 

UnHed State~;~ v. Ashland Chemical Consent Decree dated 1987. 
Company, et al., Civ. Action No., 83-0787-P, 
(D. R.I.). 
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Case 01-30135-RG Doc 8320-1 Filed 09/19/08 Entered 09/19/08 15:27:56 Desc 
SOFA - Attachment 17C Page 7 of 10 - · · 

In Re: G·l Holdln11• Inc. 

Statement of Flnanfilill Affairs 
Environmental Information 

NAME AND ADDRESS OF 
GOVERNMENTAL UNIT 

New Jersey Department of 
Environmental Protection, 401 · 
East State Street, Trenton, NJ 
08625-2885 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20461 
New Jersey Department of 
Environmental Protection, 401 
East State Street, Trenton, NJ 
08625-2885 
United States Environmental 
Protection Agency, 1200 
Pennsylvania Avenue, NW, 
Washington, DC 20460. 
North Carolina Department of 
Environment, Health and 
Natural Resources, 1601 Mail 
Service Center, Raleigh, NC 
27699 
North Carolina Department of 
Environment, Health and 
Natural Resources, 1601 Mail 
Service Center, Raleigh, NC 
27700 
North Carolina Department of 
Environment, Health and 
Natural Resources, 1601 Mail 
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REMEDIAL INVESTIGATION REPORT 
ISP-ENVIRONMENTAL SERVICES INC. (ISP-ESI)* 

GAF CHEMICALS CORPORATION SITE 
LINDEN , NEW JERSEY 

Prepared for: 

ISP-Environmental Services Inc. 
1361 Alps Road 

Wayne, New Jersey 07470-3688 

1200 MacArthur Boulevard 
Mahwah, New Jersey 07430 

Prepared by: 

ECKENFELDER INC. 
227 French Landing Drive 
Nashville, Tennessee 37228 

September 20, 1991 

6230 

* - On Hay 8, 1991, GAF Chemicals Corporation reorganized. As a result, the Linden facility (the "Site") was transferred to ISP Environmental Services Inc. ("ISP-ESI"), a newly ereated, indirect subsidiary of GAF Chemicals Corporation. · The reorganization did not resuit in any change to the physical plant, activities, or operations at the Site 
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September 201 .1991 

Mr. Joseph FreudenbeJ:v 
Division of H.azan3aus waste Management 
Bureau of Federal case Manaqement 
401 East state street 
QJ 028 
. 'l'ren'tcm, New Jersey 08625-0028 

REt ~emed:ial Investigation ~ 
ISP - ErlVironmental Sel:Vices Inc. 
GAF Qlemicals oxporation site 
Linden, N.J. 

. Dear. Mr. Freudenberg: 

(ISP-ESI) 

Please firia enclosed thl:8e (3) copies of the Pfm!edjaJ lnYestigation ~ for the GAF Chemicals corporatianjiSP-!SI site, Linden, New Jersey for review by the department. ~ acxument has been prepared ~ with the Administrative Consent Order dated JUne 16, 1989 an:i the cxmunents received in your letter dated August 22, 1991. Also please fird enclosed a letter outl.ini.n; each specific addition or deletion to the document to help facilitate the review. 

If you have any questions ~ c::amments please contact us. 
Very truly yours, 

7)J Q, ld,.t-
Neil A. -.,;;;?' 
Manager 
waste Aba~ 
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EXECUTIVE SUMMARY: 

This report presents the results of the Remedial Investigation conducted at 
the !SF-Environmental Services Inc./GAF Chemicals Corporation plant located in 
Linden, New Jersey, hereinafter referred to as the "Site". The Site property 
constitutes approximately 147 acres and is located in a heavily industrialized 
area between the Arthur Kill and the New Jersey Turnpike. 

Many different chemical products were manufactured at the Site under various 
ownerships from 1919 until the plant's closure in 1991. These products 
primarily consisted of dyestuffs and surfactants but also have included 
caustic chlorine, ethylene oxide, herbicides, tetrahydrofuran (THF) and 
others. 

A Remedial Investigation (RI) has been conducted in accordance with an 
Administrative Consent Order from the. New Jersey Department of Environmental 
Protection (NJDEP), dated June 16, 1989. The RI consisted of a detailed 
multi-media investigation of the entire Site that addressed soils, waste 
materials, groundwater, surface water and sediments, and ambient air quality. 
The RI has also utilized many of the hydrogeologic data that have been 
collected in conjunction with ISP-Environmental Services, Inc. 's (formerly GAF 
Chemicals Corporation) application for Site designation as a commercial 
hazardous waste incinerator. 

The following work was conducted during the Rl: 

• . Collection and laboratory analysis of 301 soil/waste samples from 101 
borings and 62 surficial sample locations. 

• The installation of 27 .new monitoring wells. Combined with the 
existing monitoring wells, a network of 30 shallow and 12 bedrock 
"GAF-" prefix wells now exist at the Site. 

• The collection and analysis of a round of groundwater quality samples 
from each of the 42 monitoring wells . 
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• Miscellaneous hydrogeologic tasks including the installation of 
~hallow wellpoints, hydraulic conductivity testing, water level 
measurements and a land survey. 

• The collection of eight surficial soil and ditch sediment samples for 
analysis for 2,3,7,8-TCDD (Dioxin). 

• The collection and analysis of 12 sediment samples ·and three water 
samples from the open Site ditch system. 

• The collection and analysis of three sediment samples from Piles 
Creek. 

• The collection and. analysis of 12 sediment samples from the Arthur 
Kill. 

• The determination of the levels of total volat-ile organic compounds in 
the ambient air with the use of a field operated flame ionization 
detector. 

The data from this investigatio~ are presented in detail in the Draft Remedial 
Investigation Report. A Risk Assessment will be prepared and submitted to the 
Department by June 15, 1991. The Risk .Assessment will provide a perspective 
of the Site's existing and potential future impact on human health and the 
environment. 

By way of summary, the following conclusions can be drawn regarding the 
hydr0geologic and environmental conditions o£ the Site: 

• The Site is covered by a nearly continuous mantle of fill that has 
been used to reclaim the Site from tidal marsh that formerly existed 
in the region. The fill consists of a heterogeneous mixture of soil 
and industrial materials including industrial waste. 
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• The fill is underlain by a continuous series of unconsolidated and 
consolidated geologic materials. The unconsolidated materials include' 
tidal marsh deposits, glacial till and decomposed bedrock (residual 
soil). These materials are underlain by· the shales and siltstones of 
the Passaic formation. 

• Two distinct groundwater bearing zones have been investigated: 

An upper water bearing zone within the fill and the peat 
subunit of the tidal marsh deposits. 

·An aquifer contained within the upper portion of the Passaic 
format·ion bedrock. The bedrock aquifer is confined by an 
aquitard comprised of the silt and clay subunit of the tidal 
marsh deposits and the glacial till. 

• Groundwater within the upper water-bearing zone flows primarily in a 
horizontal direction towards and discharges to both the on site ditch 
system and the surface water bodies located on and around .the Site 
including Piles Creek and the Arthur Kill. 

• Groundwater from a large central area of the Site, in the upper water 
bearing zone, is captured by the Site ditch system from which it is 
conveyed to the Site's wastewater treatment plant. 

• The bedrock aquifer is separated from the upper water bearing zone by 
a laterally -continuous aquitard. Groundwater in the bedrock aquifer 
flows from west to east to the off site regional discharge area 
represented by the Arthur Kill. 

• There are no water supply wells located within a two mile radius of 
the Site. 
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• A number of analytes were detected at relatively high concentrations 
in the fill. The highest levels were observed in the "Intermediate" 

depth samples, that is, samples that were collected from a depth of 
four to sixteen feet below· the ground surface. The most prominent 
constituents included a number of base/neutral extractable organics, 

mercury and chromium. These constituents are widely distributed 

across the entire Site with the highest levels observed in the "Old 

Landfill", beneath a number of former production buildings and in the 
peninsula area west of Building No. 48. 

• Of the twenty five soil/waste samples analyzed for hazardous waste 
analyses, only three can be classified as characteristic hazardous 

wastes. 

• Many of the natur.al soil samples collected at a depth of three to five 
feet below the fill contain most of the same constituents that were 
observed in the overlying fill. However, these compounds ~ere 

generally detected at lower concentrations. 

• Groundwater entering the site, as observed in upgradient wells, does 
not contain any of the organic constituents that were observed in many 
of the downgradient wells located on the Site. Furthermore, levels of 

metals in these background wells are either non-detectable or at 
concentrations that are much lower than the downgradient wells. 

• Groundwater quality in the upper water bearing zone has been impacted 

by the Site. The distribution of the chemical constituents in the 

groundwater is highly heterogeneous, and is likely due to the variable 
levels of the constituents contained in the fill and due to the 

complex groundwater flow pattern in the upper water bearing zone. The 
primary constituents include a numbe.t- ·of volatile and semi-volatile 

organic compounds, mercury, chromium and arsenic. 
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• Groundwater contained in the bedrock aquifer has also been impacted to 

a significant degree. Most of the same compounds observed in the 

upper water bearing zone have also been detected in many of the 

bedrock wells, including a number of volatile and semi-volatile 

organic compounds, mercury, chromium and arsenic. Calculated 

groundwater flow rates in the bedrock aquifer would suggest that 

constituents originating from the Site have reached the Arthur Kill. 

• 

• 

• 

• 

• 

• 

Groundwater in the bedrock aquifer is naturally saline, and therefore 

non-potable, due to its proximity to the Arthur Kill and its 

tributaries. This salinity is demonstrated by the similarity of the 

ratio of the inorganic major ions in the groundwater as compared to 

that of seawater. 

None of the soil or sediment samples that were tested specifically for 

2,3,7,8-TCDD contained detectable concentrations. 

The Site ditch sediments contain detectable concentrations of a number . 

of volatile and semi-volatileorganic compounds, mercury, chromium and 

arsenic . 

Water contained in the Site ditches contains detectable concentrations 

of a number of volatile and semi-volatile organic compounds,. and 

metals including mercury, lead, chromium and arsenic. 

The sediment samples from Piles Creek do not contain detectable levels 

of -either volatile organics or acid extractal?le organic compounds. 

However, concentrations of base/neutral extractable organics and a 

number of metals including mercury were observed . 

The Arthur Kill sediment samples were not observed to contain either 

volatile organics or acid extractable organic compounds. However 

detectable concentrati~ns of base/neutral extractable organics and 

metals were observed both in the background samples and in the samples 

collected adjacent to GAF's existing and historic outfalls . 
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• The ambient air testing did not reveal the presence of volatile 
organic. compounds in the air at levels that are significantly above 
background. 
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1.0 INTRODUCTION 

This document presents the results of the Remedial Investigation (RI) that has 
been conducted at the ISP Environmental Services, Inc./GAF Chemicals 
Corporation plant located in Linden, New Jersey, hereinafter referred to as 
the "Site", Chemical products have been manufactured at the Site under 
various ownerships from 1919 until the plant's closure on April 1, 1991. As 
such, the Site has a complex history both with regard to land use and to the 
materials that have been handled at the various facilities that have been 
located there. 

The Rl has been conducted on behalf of ISP Environmental Services, Inc. 
(ISP-ESI) (formerly GAF Chemicals Corporation) in accordance with an 
Administrative Consent Order (ACO) from the New Jersey Department of 
Environmental Protection (NJDEP) dated June 16, 1989. Prior to the initiation 
of the Rl, a detailed Work Plan (WP) was . prepared, dated December 21 , 1989, 
which described the specific methods and procedures that were utilized. The 
WP .was conditionally approved by the NJDEP in a letter dated February 14, 1990. 
The conditions consisted primarily of several minor additions to the field 
sampling requirements which were subsequently described in an addendum to the 
WP, dated April 20, 1990 • 

The RI consisted of a detailed, multi-media investigation of the entire Site. 
This investigation addressed soils, waste materials, groundwater, surface 
water and sediments, and ambient air quality. Furthermore, the Rl report has 
utilized much of the data that have been collected at the Site for other 
purposes. Most of these are hydrogeologic data that have been collected in 
conjunction with ISP-ESI's (formerly GAF) application for Site designation as 
a commercial hazardous waste incinerator. 

The RI report is contained within six volumes. Volume I contains the RI 
report text. A set of maps is presented in Volume 11 as a bound set of "D" 
size (24" x _36") drawings. A Risk Assessment on Human Health and the 
Environment based upon the RI data is presented as Appendix A in Volumes III 
and I:V. The other appendices are found in Volumes V and VI. Finally, the 
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USEPA Contract Lab Program (CLP) Deliverable Package for the laboratory 
analytical data has been bound as series of 444. volumes and transmitted to 
NJDEP directly from ISP-ESI. 

After. the completion of the remedial investigation report and receipt of final 
status by the NJDEP. a feasibility study will be prepared to address the 
remediation of the chemical constituents detected at the site. 
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2.0· SITE CHARACTERISTICS 

2.1 SITE OPERATION AND DESCRIPTION 

In this section, 

Site'~ operation, 

presented. 

the location, ownership history and a description of 
disposal practices, and hazardous materials use 

2.1.1 Site Location 

the 

are 

The Site is located along the Arthur Kill in the Grasselli Point section of 
the City of Linden. New Jersey, as shown on Figure 2-1. The Site's property 
currently constitutes approximately 147 acres, as depicted on Drawing No. 
6070-001. 

2.1.2 Ownership 

Industrial operations in the Grasselli Point area of Linden began in 1885 as 
the Grasselli Chemical Company. However, the portion of the former Grasselli 
Chemical Co. property now owned by GAF was not utilized for chemical 
production until approximately 1919. In 1924, . the company became the 
Grasselli Dyestuff Company of I.G. Farben which in 1929 became the General 
Aniline Works of the American I.G. Chemical Corporation, owned by I .G. 
Farbenindustrie A.G., a German company. The U.S. company's name was changed 
in 1939 to General Aniline and Film Corporation. In 1942, 98%_ of the company 
stock was seized by the United States Justice.Department as a war asset, and 
the facility was operated by the U.S. Government as Alien Property Custodian 
until 1965, at which time the U.S. Government sold the stock in a public 
offering. On April 24, 1968, General Aniline and Film Corporation changed its 
name to GAF Corporation •. In 1986, GAF Chemicats Corporation was incorporated, 
and all of the assets, including the site of the former Chemicals Division of 
GAF Corporation, were transferred to GAF Chemicals Corporation, a wholly-owned 
subsidiary of GAF Corporation. In 1989, GAF Corporation became a 
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privately-owned company but retained essentially the same corporate structure 
as before, including GAF Chemicals Corporation as a wholly-owned subsidiary 
and owner of the Site. A tabular presentation of this history is presented on 
Table 2-1. 

2.1.3 Operational History 

Many differ~nt industrial products were produced from 1919 to 1991 on the Site. 
These products primarily consisted of dyestuffs and surfactants but have also 
included caustic chlorine, ethylene oxide, herbicides, tetrahydrofuran (THF) 
and others. The production products and their dates of production are listed 
on Table 2-2. Also included on this table are the primary raw materials used 
in each process and the wastes associated with each product. 

2.1.4 Disposal Practices 

Industrial activities at the present Site occured for at least 70 years until 
the plant's recent closing. The entire Site has been. constructed on 
man-emplaced fill that has been used to reclaim the tidal marshlands that 
formerly existed in the entire area around the Site. Historical expansion of 
the plant has been accomplished through t.he filling of adjacent marshlands 
with both industrial fill and clean soil prior to constructing additional 
plant buildings. In addition, a system of ditches has been used for the 
conveyance and disposal of wastewater and stormwater. 

Two landfill areas at the Site are well documented. These areas include the 
"Old Landfill" located in the south central portion of the Site and the "Drum 
Landfill" located west of Building 120. The Old Landfill was used from the 
mid-1950's until 1970. The Drum Landfill was registered with the NJDEP and 
was operated from 1970 to 1973. · These landfill areas are identified on 
Drawing No. 6070-002. 

A history of the fill placement in the previously described landfills and 

other areas has been developed from a detailed examination of numerous aerial 

photographs as presented in the Work Plan. Areas of apparent industrial fill 

placement were· identified through the examination of aerial photographs. 
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TABLE 2-1 

LINDEN PLANT OWNERSHIP 

Company 

Grasselli Chemical 

Grasselli Chemical Dyestuff Division 

Grasselli Dyestuff Company of I.G. Farben 

American I.G. Chemical Corporation - General Aniline Works 

General Aniline & Film Corporation (name change) 

U.S. Government - Alien Property Custodian 

General Aniline & Film Corporation - became Public Company 

GAF Corporation (name change) 

GAF Chemicals Corporation (wholly-owned subsidiary of GAF Corporation 

GAF Chemicals Corporation - (GAF Corporation became private company) 

Year 

1885 

1919 

1924 

1929 

1939 

1942 

1965 

1968 

1986 

1989 
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TABLE 2-2 

HISTORICAL USE OF RAW MATERIALS, 
PRODUCTS AND WASTES 

1919-1974 Dyestuffs 

Raw Materials: Reactants including Benzene and Toluene 
Benzoyl Chloride 

Wastes: 

Inorganic Acids and Bases 
Sulfuric Acid 
Anthraquinone 
Ammonia 
Mercury (catalyst) 
Arsenious Acid (catalyst) 
Sodium Dichromate 
Copper Salts and Copper Metal 
Solvents, such as: Benzene, Toluene, Isopropyl Alcohol, 

Methanol, Ethanol 

Acid gas emissions to atmosphere during the early years, then 
through water scrubbers. Wastewater'neutra1ized with lime was 
discharged to the ditch system. 

1935 to 1991 - Igepons (Surfactants) 

Raw Materials: Fatty Acids 
Phosphorous Trichloride 

Wastes: HCl Solution, Weak Sulfuric Acid Solution, Phosphoric Acid 
Solution - all drained to the ditch system and neutralized. 

Acid gas emissions to atmosphere during the early years of 
manufacture, then through water scrubbers. 
Scrubber discharged to the ditch system and treated. 

1940 to 1991 - Igepals (Surfactants) 

Raw Materials: Diamylphenol 
Di-isobutylphenol 
Sodium Hydroxide 
Ethylene Oxide 
Nonene 
Phenol 

Boron Trifloride 
Activated Clay 
Amberlyst Resin 
Recovered Phenol 

Wastes: Waste clays disposed of on site; still bottoms disposed of on 
site until 1973, when they were sent to an off-site disposer. 
Waste nonane burned in boilers. 
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TABLE 2-2 (continued) 

HISTORICAL USE OF RAW MATERIALS, 
PRODUCTS AND WASTES 

1941 to late 1940s - Carbonyl Iron Powders 
I Raw Materials: Hydrogen 

Iron Sponge 
Carbon Dioxide 
Coke 

Iron Powder 
Anhydrous Ammonia 
Calcium Silicate 

Wastes: Waste iron cake disposed of on site. 

1945 to 1957- Reppe Chemistry Pilot Plant (Vinyl Pyrrolidone, Poly Vinyl 
Pyrrolidone) 

Raw Materials: Formaldehyde 
Acetylene 
Methylamine 
Ammonia 

Calcium Carbide 
Water 

Wastes: Waste waters neutralized with lime. 

1955 to 1971 - Caustic Chlorine 

Raw Materials: Sodium Chloride 
Water 
Mercury 

Recovered Mercury 

Wastes: Residual mercury-containing sludges were discharged to ditch 
system after recovery process. 

1957 to 1971 - Ethylene Oxide 

Raw Materials: Ethylene 
Air 
Platinum and Silver Catalyst 

Wastes: Spent catalyst recovered and recycled. 
Glycols sold as antifreeze. 
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TABLE 2-2 (continued) 

HISTORICAL USE OF RAW MATERIALS, 
PRODUCTS AND-WASTES 

1958 to 1991 - Phosphate.Esters (Surfactants) 

Raw Materials: Phosphorous Pentoxide 
Phosphorous Oxychloride 
Non-ionic Surfactants 

Wastes: Acid gases to atmosphere or scrubber. Scrubber discharges to 
ditch system and is treated. 

1962 to 1979 - Agricultural Herbicides, Ammiben Amino Type Compounds 

Raw Mater.ials: Iron Catalyst 
Sponge Iron 
Benzoyl Chloride 
Caustic 
Ammonia 

Sulfuric Acid 
Nitric Acid 
Benzyl Trifloride 
2,4,5~trichlorophenol 

Wastes: Acid gases to recovery, residuals to scrubbers. 
Scrubber discharges to ditch system. 
Iron wastes and still bottoms disposed of on site until 1973. 

1963 to 1991 - Low Foamers (Surfactants) 

Raw Materials: Non-ionic Surfactants 
Thionyl Chloride 
Ethylene Oxide 
Propylene Oxide 

Wastes: Acid gases to scrubbers. 

Alcohols 
Allylphatic Compounds 

Scrubber discharges to ditch system. 

1964 to 1986 - Polyclar (PolYvinyl Pyrrilodone Polymer) 

Raw Materials: Potassium Hydroxide 
Water 
Vinyl Pyrrilodone 

Wastes: Caustic wastewat'tir to ditch system. 
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TABLE 2-2 (continued) 

HISTOkiCAL USE OF RAW MATERIALSt 
PRODUCTS AND WASTES 

1965 to 1969 - Gantrez Half Esters 

Raw Materials: Maleic Anhydride 
Benzene 
Butanol 
Ethanol 

Isopropyl Alcohol 

Wastes: Solvent emissions to air and solvents to waste water ditch 
system 

1966 to 1988 - Gantrez 

Raw Materials: Same as Gantrez Half Esters 
Toluene · 

Wastes: Solvents to atmosphere or scrubbers. 
Scrubber discharges to ditch system. 

1970 to 1991 - Gafquat 755 

Raw Materials: Vinyl Pyrrolidone 
Dimethyl Amino Ethyl Methacrylate 
Alcohols 
Acrylic Acid Ethyl Ester 

Wastes: Ammonia emissions to scrubbers. 
S.crubbers discharge to ditch system. 

1975 to 1991 - Propoxylations (Surfactants) 

Raw Materials: See Low Foamers 

Wastes: See Low Foamers 

1976 to 1991 - Tetrahydrofuran 

Raw Materials: Butanediol Solution 
Sulfuric Acid 

Wastes: Still bottoms shipped off site. 
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Other industrial disposal practices, such as the use of industrial 

impoundments, have also been located through the use of aerial photographs and 

a search of historical site plans. These areas of fill emplacement· and the 

locations of industrial impoundments that have been defined are depicted on a 

site plan, Drawing No. 6070-002. 

The Site contains a ditch system for the purpose of conveying cooling water, 

wastewater, and surface water drainage to the wastewater treatment plant, as 

depicted on Drawing No. 6070-003. Prior to the start up of the wastewater 

treatment plant (WWTP) in 1977, the ditch system discharged to the Arthur Kill 

through either of two ditches, as shown on Drawing No. 6070-003. These ditch 

discharges were treated for several decades prior to construction of the 

current WWTP, employing equalization, skimming and lime neutralization. The 
northern of the two ditches was used for the longest period of time, up to 

approximately 1971. The southern ditch, South Branch Creek, was used for a 

shorter time, from 1971 to 1977, when the new WWTP was placed .into operation. 

In addition to the discharges to the Arthur Kill, manufacturing areas in the 

north-central and the western portions of the Site's system formerly 
discharged to Piles Creek at a point west of Building No. 120; However, this 
discharge was cut off by the construction of a dam in 1966, as depicted on 

Drawing No. 6070-003. 

2.1.5 Hazardous Material Use 

Hazardous materials, including waste materials, were contained or used in a 
number of "!ocations . around the Site. These materials have been handled in 
various tanks, industrial storage areas, surface impoundments, ditches, 

landfills, and within the numerous production and warehousing buildings that 

currently exist or which existed previously at the Site. Landfills and 

surface impoundments were described previously in Section 2.14. Other areas· 

are described below. 

Areas of the Site that currently or historically contained above ground 

storage tanks that are not located within buildings have been located from a 

detailed review of historical site plans and the aerial photographs as 
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presented in the Work Plan. These areas are depicted on Drawing No. 6070-004 
with an "ST." prefix. Also shown on this plan are the locations of other 
_types of industrial storage areas (demoted with an "S." prefix), such as those 
used for the storage of drums. 

Only two below ground storage tanks are known to have ever existed at the Site. 
Each of the underground tanks contained gasoline. The underground tanks are 
depicted with a "UST." prefix on Drawing No. 6070-004. 

Underground tank UST.l contained gasoline.· The dimensions of the tank and the 
date of installation are unknown. The tank was removed in 1978. 

Underground tank UST. 2 had a capac! ty of 2000 gallons. The top of the tank 
was approximately three 

extended to a depth of 

feet below grade, while 

approximately 8-1/2 feet. 

the bottom of 

The entire 

the 

tank 

tank 

was 
submerged below the groundwater table. The installation date of the tank is 
not known. 

Tank UST.2 was removed on December 12, 1989 by an underground tank contractor. 
A visual inspection of the tank indicated that it was completely sound. 
However, there was some indication of oil staining in the adjacent surficial 

. soils likely as a result of minor spillage from the adjacent aboveground tank 
that co~tains diesel fuel (ST.40). Nine soil samples were collected from 
various depths in the tank excavation in an effort to confirm the origin of 
the oil staining. 

Each of the industrial processes, with the exception of the THF production 
process, was housed within the buildings on the Site. In addition to the 
process equipment, many tanks are and were located within buildings~ All of 
these buildings had direct discharges to the Site's ditch system. 

All of the buildings known to have existed at the Site are listed on 

Table 2-3, and are depicted on Drawing No. 6070-005. The buildings that 

currently or historically contained significant quantities of hazardous 
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I 1 
3 

I 5 
6 
7 

:I 8 
9 

13 
18 .I 20 
22 
23 

I 24 
25 
26 

" 
27 
28 
29 
31 

-I 33 
34 
35 

I 
36 
40 
41A 
41B ·1. 42 
43 
44 

I 45 
46 
47 

I 
48 
49 
50 
51 

I 52 
53 

I 
56 
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TA~LE 2-3 

SUMMARY OF ALL SITE BUILDINGS 

Time Period 

1929 :t 1952 
1929 :t 1976 
1921 :t 1978 
1920 ! 
1920 ± 
1921 :!: 1976 
1920 t 1976 
1940* 
1929 :!: 1976 
Date Unknown 
Date Unknown 
Date Unknown 
Date Unknown 
Date Unknown 
Date Unknown 
Date Unknown 
Date Unknown 
1929* 
1915 :!: 1978 

1941 :!: 
1921 ± 1984 
1921* 

1942 ± 
1965* 
1942 ± 
1944 + 

1925 ± 1976 

* 
1926 1986* 
1927* 
1934* 
1934 :!: 1976 
1927 :!: 1982" 
1929 ± 1982 
1927* 
1937* 

Activities 

Production 
Cooperage - Warehouse 
Carpenter Shop 
Mason Shop 
Rigger Shop 
Warehouse 
Paint Shop - Lead Shop 
Power House 
Firehouse - Safety Equipment 
Pipe Shop 
Production 
Production 
Production 
Production 
Production 
Production 
Production 
Garage 
Laboratory and Offices 
Laboratory Store Room 
Naphthaline Storage 
Offices, later Warehouse - Pipe Shop 
Production 
Un~own 
Unknown 
THF Still 
Soda Ash Storage 
Metal Storage 
Water Meters 
Chill Brine House - Refrigeration Equipment 
Production 
Engineering Department and Maintenance Shops 
Warehouse/Laboratory 
Production 
Production 
Laboratory and Offices 
Production 
Production (1937-1974) 
Waste Storage (1974-1986) 
Oil House 
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Building No. 

63 
66 

100 
101 
110 
120 
200/201 
200 
201 
202 
203 
204 
205 
207 

300 
301 
302 
303 
304 
305 
306 
308 
309 
350 
400 
402 
410 

Note: 

TABLE 2-3 (continued) 

SUMMARY OF ALL SITE BUILDINGS 

Time Period 

* 
* 
1939/40* 
1929* 
* 
1956* 
1941 ± 
1940* 
1940 ± 1976 
1947 :!: 1976 
1941 ± 1976 
1946* 
1916 ± 1929 

1970* 

* 

* 

* 
* 
* 
* 

Activities 

Oi 1 'Pumping Station 
Coal Silos 
Administration Building 
Showers and Lockers 
Cooling Water Pumps 
Warehouse 
Ammonia Storage and Filling Station 
Production 
Storage 
Acetylene Generation 
Offices and Laboratory 
Pilot Plant/Semi-Works Production 
Storage 

· Pilot Plant/Engineering Offices 
and later Silver Recovery 

Ethylene Oxide Area/Administration 
,service Building 
Utilities 
Reaction Building 
Compressor Control 
Distillation Building 
Refrigeration Building 
Substation 
Storage 
Machinery Building 
Electrical Control 
Pump Station 
Filter Press & Control 

*Building sti 11 in exi'stence, either wholly or in part 

Laboratory 
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materials, either for production or storage, are highlighted on Drawing 
No. 6070-005 and are described on Table 2-4. Also presented on Table 2-4 are 
details regarding . the processes and materials contained within the listed 
buildings. 

PCBs were never used in the industrial processes either as a heat transfer 
fluid or for other pu:rposes. However, there are 18 electrical transformers 
that presently or formerly contained PCBs. A contractor has implemented a PCB 
abatement program in which all transformers have been retrofilled. The 
contr•ctor is also responsible for the removal and disposal of the 
PCB-containing transformers oils. Currently, only 3 transformers contain PCBs 
at levels greater than 50 ppm, each of which are housed within a building. 
Fifteen other transformers, all located outdoors, have been retrofilled such 
that they now all have PCB ·levels less than 50 ppm. The locations of these 
transformers are depicted on Drawing No. 6070-004; the details are presented 
on Table 2-5. 

' 

2.1.6 Underground Utilities 

The underground utilities ·which exist at the Site consist of fresh ·water 
supply, salt water supply,_ and gas lines. Drawing No. 6070-006 depicts the 
location of these utility lines. Drawing 6070-006A displays the location of 
the fenceline in relation to the property line. 

2.2 PREVIOUS INVESTIGATIONS 

A number of environmental investigations have previ9usly been conducted at the 
Site. These are listed on Table 2-6. 

The environmental work has been conducted for a number of different purposes. 
A great deal of hydrogeologic work has been ·conducted relating to ISP-ESI 's 
application for Site Designation for a commercial hazardous waste inci~erator. 
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TABLE 2~4 

BUILDINGS CONTAINING SIGNIFICANT HAZARDOUS MATERIALS 

BUILDING 3AB: 

Activity: 

BUILDING 13: 

Activity: 

BUILDING 24: 

Activity: 

Drums and barrels used for intermediate and semi-finished 
dyestuffs and pigments were washed in this building for reuse. 
Residue from products manufactured in Buildings 46, 49, 50 and 
52 were rinsed from these containers. 

Powerhouse. This unit has burned various production 
byproducts including nonene, nonane, di-nonyl phenol bottoms, 
ethanol, and ortho nitro toluene as a supplement to the No. 6 
fuel oil. 

Produced sulfur colors and nitrobenzene, dinitrobenzene, 
nitrotoluene and dinitrotoluene. 

Raw Materials: Inorganic acids and bases, non-metallic elements and several 
hydrocarbons. 

BUILDING 36: 

Activity: Produced sulfur colors,. bact~riacide/f~ngicide, beta oxy 
naphthoic acid and numerous surface active agents. 

Raw Materials: Inorganic acids including sulfuric and nitric, and inorganic 
bases including caustic chloride. Various organics i.ncluding 
ethylene oxide, nonene, phenol, alkyl phenol, di-isobutylene, 
sodium oxethane, disobutyl phenol, chlorobenzene, 2,4,5 
trichlorophenol, amines, various alcohols, non-metallic 
elements, and several acid chlorides.· 

Byproducts: Organi~ solvents, caustic solutions, poly alkyl phenols, fa~ty 
acid residues, and nonyl phenoL 

BUILDING 46: 

Activity: 

Raw Materials: 

Byproducts: 

Produced dye intermediates 

Inorganic 
numerous 
Building, 

acids and bases, various metallic catalysts, and 
other organic salts purchased or produced in 49 
and numerous hydrocarbon solvents. 

Sodium sulfide, 
dichlorobenzoyl 
ammonia. 

dinitrobenzene 
chloride. still 

isomers,· iron oxide sludge, 
bottoms, arsenic acid, and 
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TABLE 2-4 (continued) 

BUILDINGS CONTAINING SIGNIFICANT HAZARDOUS MATERIALS 

BUILDING 48, Dept. 600: 

Activity: Produced color formers for the former Binghamton photo 
products plant. 

Raw Materials: Inorganic acids including chlorosulfonic acid, inorganic 
bases, organic solvents, including methyl hexanone, xylene, 
THF, toluene, naphthalene, nitrobenzene, benzene, heptane, 
chloro-ni trobenzene, acetone, pyridine and 'ethylene 
dichloride, as well as mercury, diethylamine, and anhydrous 
ammonia . 

Byproducts: Acetic acid, organic solvents and mercury compounds. 

BUILDING 49: 

Activity: Produced dye intermediates. 

Raw Materials: Inorganic acids and bases, various metallic catalysts 
including mercury, numerous other salts purchased or 
manufactured in 46 Building, and various organics, including 
chlorobenzene, nitrobenzene, and anthraquinone. 

Byproducts: Organic solvents, dilute sulfuric acid, benzoic acid, arsenic 
medicuric sulfate, metallic mercury, polychlorobenzoyl 
chloridesi polychlornitro benzenes, iron sludges, and lime 
cakes. 

BUILDINGS 50, 52, AND 53: 

Activity: Produced dyestuffs and pigments. Building 50 was used 
primarily for simple acid pasting; Building 52 was used for 
dyestuff and pigment production using intermediates from 46 
and 49 Buildings and for pj gment production using urea and 
phthalic anhydride. Building 53 wa~ used for physical 
conditioning of products from Buildings 50 and 52. 

Raw Materials: Dye intermediates produced in Buildings 46 and 49; inorganic 
acids including chlorosulfonic and sulfonic, inorganic bases, 
various chlorinated solvents including nitrobenzene, 
dichlorobenzene, trichlorobenzene, naphthalene, metallic and 
non-metallic elements, including sulfuryl chloride, cuprous 
chloride, and aluminum chloride. 

Byproducts: Ammonia, organic solvents, 
sulfonate, sodium acetate, 
tars. 

sodium sulfites, 
ethylene glycol 

m-amino benzene 
iron cake, and 
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BUILDING 120: 

Activities: 

BUILDING 200: 

TABLE 2-4 (continued) 

BUILDINGS CONTAINING SIGNIFICANT HAZARDOUS MATERIALS 

Surfactant materials of all kinds, i.e., Igepals, non-ionic 
surfactants, Ali pals, phosphate esters, and low foamers are 
drummed and stored in this building. 

Activity: Produced carbonyl iron powder. 

Raw Materials: Sponge iron, hydrogen, carbon monoxide and coke 

BUILDING 204: 

Activity: Initially a pilot facility used to produce acetylenic products 
from formaldehyde and acetylene. Later use of the building 
was for semi-works production of color formers for the former 
Binghamton photo products plant. 

Raw Materials: Inorganic acids and bases, organic solvents including 
alcohols, heptane and benzene, as well as purchased organic 
salts were used in this production. Pilot batches of 
surfactants were made using ethylene oxide, various alcohols, 
and other organic salts and hydrocarbons. 

Byproducts: Organic solvents and acetic acid • 

BUILDING 207: 

Activity: Used for silver recovery from the film operation, originally 
a research facility for the Chemical Engineering group in 
1970. 

Raw Materials: Scrap film, caustic and organic salt 

ETHYLENE OXIDE AREA (BUILDINGS 303, 304, 305, 306) 

Activity: Produced ethylene oxide. 

Raw Materials: Ethylene gas, platinum and silver catalyst. 

Byproducts: Glycols 
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Aparatus 
Number 

Classified as Non-PCB 

OL-10-6 
OL-10-6 
OL-10-7 
OL-10-7 
OL-10-10 
OL-10-10 
OL-10-10 
OL-10-12 
OL-10-16 
OL-10-17 
OL-10-17 
OL-10-23 
OL-10-24 
OL-10-26 
OL-10-27 

TABLE 2-5 

SUMMARY OF TRANSFORMERS PRESENTLY 
OR FORMERLY CONTAINING PCB 

Serial Capacity 
Number (Gallons) Condit.ion 

(<50 ppm) 

F-956442 160 Concrete Pad, no oil staining 
F-962220 160 Concrete Pad, no oil staining 
F-958205 176 Concrete Pad,. no oil staining 
F-956441 176 Concrete Pad, visible oil staining 
8051000 450 Concrete Pad, no oil staining 
D-362843 450 Concrete Pad, no oil staining 
8051001 450 Concrete Pad, no oil staining 
916027 247 Concrete Pad, no oil staining 
YDR-52661 240 Concrete Pad, no oil staining 
F-956774 176 Concrete Pad, no oil staining 
F-687312 330 Concrete Pad, visible oil staining 
E-692843 250 Concrete Pad, no oil staining 
E-695228 "176 Concrete Pad, no oil staining 
F-956310 146 Concrete Pad, no oil staining 
E-964486 180 Concrete Pad, no oil staining 

Classified as PCB Containing (>SO ppm) 

OL-10-5 E-692622A 295 Indoors, concrete containment 
OL-10-5 E-692622B 295 Indoors, concrete containment 

BLDG 110 TR 7525815 100 Indoors, concrete containment 

Note: PCB classification based on testing conducted subsequent to 
retrofilling . 
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TABLE 2-6. 

SUMMARY OF PREVIOUS ENVIRONMENTAL INVESTIGATIONS 

Description 

Hydrogeologic Investig8tion Report 

2,3,7,8-TCDD Sampling 

National Dioxin (2,3,7,8-TCDD) 
Study Sampling 

Final Report of Laborat~ry Investigations 
Performed for ETRP 

Draft Report of Pilot Plant & Laboratory 
Scale Toxicity Reduction Investigations 

Liner Repairs Project 

Building No. 53 Closure Report 

Building No. 53 Confirmation Sampling 

Best Management Practices Plan 

Draft Report of Continuing Phase III ETRP 

Building No. 53 Closure Sampling 

Results of Ditch Sampling Program During 
Production Shutdown 

Application for Site Designation - Part III 

Observe/Split Samples collected NJDEP 

Water Level Measurements -
Frequent Intervals 

Siting Study, Hydrogeo Data Supplements 

Date 

04/83 

06/83 

07/85 

08/86 

12/86 

1986-87 

03/87 

03/87 

08/87 

11/87 

04/88 

08/68 

10/88 

12/88 

05/68 to 
present 

02/89 to 
present 

Prepared By 

ERM-Northeas t 

ERM-Northeast 

US EPA 

AWARE, Inc.* 

AWARE, Inc • * 

GAF 

ERM-Northeast 

AWARE, Inc.* 

GAF 

AWARE, Inc.* 

AWARE, Inc.* 

AWARE, Inc.* 

AWARE, Inc.* 

AWARE, Inc.* 

ECKENFELDER INC. 

ECKENFELDER INC. 
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TABLE 2-6 (continued) 

SUMMARY OF PREVIOUS ENVIRONMENTAL INVESTIGATIONS 

Description 

Pilot)Treatability Study of Activated 
Carbon Adsorption of Effluent Toxicity 
Reduction 

Municipal Site Suitability Study (MSSS) 
Oversight 

Date 

07/89 

6/90 to 
1/91 

Prepared By 

ECKENFELDER INC. 

ECKENFELDER INC. 

NOTE: * In March 1989, AWARE Incorporated became ECKENFELDER INC. 
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Other data have been collected in conjunction with the closure of the former 

hazardous waste storage facility located in Building No. 53. Finally, a 

significant amount of work has been done in order to upgrade the existing 

wastewater treatment plant. 

2.3 ENVIRONMENTAL SETTING 

2.3.1 Land Use and Zoning 

2.3.1.1 Current Land Use and Zoning. The Site is loc~J.ted between the 

New 3ersey Turnpike and the Arthur Kill in an area that is developed largely 

for industrial use. Figure 2-2 depicts the land.use within a·one mile radius 

from the Site's property boundaries. This land use map.is based upon the Land 

Use Overlay of New Jersey Atlas Sheet No. 26, the USGS topographic quadrangle 

maps of the area and visual observations of the area. 

All developed land immediately adjacent to the Site is industrial in nature. 

These industrial uses primarily involve chemical manufacturing and the bulk 

storage of petroleum products and chemicals. Other operations include 

electrical power generation, municipal wastewater treatment, trucking and 

warehousing, truck repairing, and barge and boat docking. 

The industries located immediately adjacent to the Site include. the 

E.I. Dupont de Nemours Company, to the north and east; the Linden-Roselle 

Sewerage Authority wastewater treatment plant, to the southwest; and Northvale 

Industries, Inc. and LCP, Inc., located to the south. Other industries 

operating within the one mile radius of the Site include the BP Oil Terminal; 

EFC Land Development; Exxon, Mobil Oil, and Citgo bulk storage facilities; 

American Cyanamid, and Tremley Point Industries. 

Various undeveloped areas are located within one mile of the Site, much of 

which is unfilled tidal wetland. A relatively large undeveloped area is 

located directly north of the Site in the vicinity of Piles Creek. Other 

areas of undeveloped wetland are scattered throughout the area west of the New 

3ersey Turnpike and south of the Site along the Rahway River wetlands. 

2-6 
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The only area of residential development within one mile of the Site is the 

Tremley section of Linden located west. of the New Jersey Turnpike. A city 

park and playground is located contiguous with the residential area further to 

the west. 

The closest school to the Site is the Tremley No. 2 school situated 

approximately 1.5 miles west, on Wood Avenue. The closest hospital to the 

Site is Rahway Hospital located approximately 3-1/2 miles to the west. 

Zoning regulations are in effect for the City of Linden. The zoning within a 

one mile radius of the edge of the Site is shown on Figure 2-3. This map has 

been prepared based upon the Zoning Map of the City of Linden (1989). 

Most of the land located within a one mile radius and all of the land east of 

the New Jersey Turnpike is zoned H-I (Heavy Industrial). Immediately on the 

west of the New Jersey Turnpike from the Site .is an area zoned LI-A (Light 

Industrial). Further to the west, approximately 1,500 feet from the Site, is 

an area zoned C-2 (Retail Commercial) and R-2a (Two-Family Residential, 

50-foot lot). 

2.3.1.2 Future Land Use. Future uses of the land in the vicinity of the 

Site are difficult to forecast. However, the zoning regulations, as currently 

defined, state very specific allowable uses of various land areas. 

Much of the area, including all of the area east of the New Jersey Turnpike, 

is z.oned for heavy industry, as previously discussed. Allowable uses for 

these areas would include all types of manufacturing except explosives, 

fertilizers, and the use of liquified natural gas; assembly and packaging; 

warehousing; airports; offices research facilities; service stations and 

automotive repair-· shops; public utility generating stations, truck terminals 

and tank farms. Residential developement is specifically not allowed. 

Some of the areas located along South Wood Avenue, west of the New Jersey 

Turnpike, are zoned for light industry. Allowable uses for these areas would 

include manufacturing that employs no chemical or raw material processing, 
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assembly and packaging operations, warehousing, airports, offices and research 

facilities, and service stations and automotive repair shops. Residential 

development is not allowed. 

Other small areas, loc;ated west of the turnpike, are zoned as res_ident.ial and 

commercial. The residentially zoned area allows the development of one and 

two family homes, schools, hospitals, places of worship, funeral homes, and 

cemeteries. The allowable uses of one small commercially zoned area include 

many types of retail and commercial activities. 

The New _Jersey State Planning Commission is currently developing a State 

Development and Redevelopment Plan. Under the Plan, a "tier" strategy of 

development and planning is .described. Implicit within the tier approach is 

the notion that it is possible for New Jersey to realize its full economic 

development potential without developing its highest quality agricultural and 

environmentally sensitive lands or apandoning its older urban cent_ers (New 

~ersey State Planning Commission, 1988). 

A Preliminary Cross-Acceptance Map has been developed as part of the Plan and 

is being reviewed on the county and local level for final acceptance. On this 

map, the state is divided into "tiers". The tiers are descriptive of areas as 

they currently exist and are capable of functioning as planning units. The 

map reflects information collected by the Office of State Planning regarding 

current conditions and should not be interpreted as a future land use map . 

However, general strategies may be interpreted on the regional level as an 

indication of the direction the State Planning Conuniss_ion envisions, at this 

time, for an area (New Jersey State Planning Commission, 1988). 

The area in the immediate vicinity of the Site has been designated as Tier 1 

(Redeveloping Cities and Suburbs) and is surrounded by areas designated as 

Tier 2 (Stable Cities and Suburbs)~ Tier 1 areas are the most distressed 

municipalities in New Jersey. The critical issues affecting these locales 

include an eroded economy, middle class exodus, fiscal diitress, a 

deteriorating physical environment, a negative image, and lack of planning 

capability. The intent of this tier is to alleviate distress through 

revitalization. "Urban centers" have been identified within the Tier 1 areas 

2-8 



.. :·1 

ttl 
I 
I 
I 
I 

::·I :·:· 
·.· 

:-~· 

:;:. ·=;I 

:I 

.a 
i:l .. 

·:I 
;;-I :.: 

;:~ 
.· 

:.:1 

I 
I 
I 

• 
I 

and include (within the regional area of the Site) Newark, Elizabeth, Jersey 

City, Union Ci.ty, and Perth Amboy. These "urban centers" will qualify for 

priority treatment with respect to urban p~licy programming (New Jersey State 

Planning Commission, 1988). 

Tier 2 cities and suburbs are in proximity of Tier 1 municipalities and 

generally are established and attractive communities. They tend to be almost 

developed, growing less rapidly than newer municipalities on the metropolitan 

periphery. The cr,itical issues affecting these areas are maintaining 

community character, maintaining and improving infrastructure, avoiding 

increased fiscal distress, accommodating future growth, and lack of 

comprehensive planning. The goal with respect to this ~ier is to preserve the 
character of the community while accommodating moderate growth (New Jersey 

State Planning Commission, 1988). 

The Site is subject to the requirements of the regulations enacted in 
accordance with the New Jersey Environmental Cleanup Responsibility Act of 
1983 (ECRA). ECRA is triggered whenever certain industrial facilities cease 

operations, as is the case at the Site, and/or when the facilities are subject 

to transfer of ownership. When ECRA is triggered, significant requirements 
are imposed on the owner, including the investigation and cleanup of the Site, 

all of which are subject to close scrutiny by the NJDEP before transfer of 

ownership can take place. These requirements under ECRA may have the effect 

of limiting the types of development that could occur at the Site ·in the 
future. 

2.3.2 Demography 

In the following sections, demographic information (including population, 

economic indicators, and labor information) is presented and discussed. Data 

are reported for ar~as in New Jersey within a one mile radius of the Site's 

boundaries. Much of the data reported are based on 1980 census data. At this 

time, 1990 census data are riot available for .use. 

2-9 



.. .::1 

• .I 
-I 

-I 

I 
·:·I ;~1 
~: 
;-:-1 
~i 

.:.I 

" ·:;I 
·.· 

·._:I 

(1. :.; 

~;~· 

.;:I 

I 
I 
. I 

• 
I 

2.3.2.1 Population. Population distribution for cities and townships in 

the vicinity of the Site is summarized on Table 2-7. Included are population 

data for Elizabeth, Linden, and Rahway cities (of Union County) and Carteret 

city and Woodbridge Township (of Middlesex County). As shown, Elizabeth city 

is the most densely populated (8,987 persons per square mile) and also has the 

largest population (105,150 persons) of the jurisdictional areas evaluated. 

Change in population from 1980 to 1988 is also shown in Table 2-7. Union 

County has experienced an estimated loss in population of 0.8 percent for the 

period of 1980 to 1988. Elizabeth, Linden, and Rahway cities have either lost 

or only slightly gained in population (-1 percent, 0.1 percent, and 

-1.5 percent change in population, respectively). Although Middlesex County 

experienced a 9.4 percent gain in population over this time period, population 

change was negative for Carteret (-6.7 percent) and there was only a slight 

gain (3. 3 percent) for Woodbridge Township. These data indicate that, in 

general, the area in the vicinity of the Site experienced a declining trend in 

population during the period of 1980 to 1988. 

Population projections for Union and Middlesex Counties are presented in 

Table 2-8. As shown, only a slight increase in population is expected for 

Union County for the time period 1985 and 2010 (6.6 "percent), while a more 

sizeable increase in population (26.3 percent) is anticipated for Middlesex 

County during the same time period. 

In Table 2-9, population distribution by age group is presented. As shown, 

the highest percentage of the population for the jurisdictional areas 

evaluated is within the working age group of 18 to 64 years. The City of 

Linden has the greatest amount of residents aged 65 years to older (at 

14.2 percent) while Middlesex County has the smalles~ amount (at 8.8 percent). 

This is also reflected by median age reported with Linden having the highest 

median age (36.6 years) and Middlesex County having the lowest (30.6 years). 

2..3.2.2 Economic Indicators • Per capita income for the jurisdictional 

areas evaluated is reported in Table 2-10. As_ shown, in 1987 per capita 

.income for the cities of Elizabeth, Linden, and Rahway were substantially less 

than that for Union County, with the City of Elizabeth having the lowest 

2-10 
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land Area 
. 1980 
( sq m1 )a 

Union County 103 

E 1 i zabeth C Hy 11.7 
linden City 11.1 
Rahway City 4 

Middlesex County 316 

Carteret 4.3 
Woodridge Twp. 23.1 

aus Department of Commerce, 1988. 
bus Department of Commerce, 1990. 

TABLE 2-7 

POPUlATION DISTRIBUTION IN THE VICINITY 
OF THE SITE 

1980 Est1mated 1988 
Populat1onb Populationb 

504,094 499,900 

106,201 105,150 
37,836 37,860 
26~723 26,330 

595,893 651,700 

20,598 19,220 
90,074 93,020 

"County and City Data Book, 1988". 
"Local Population Estimates, NORTHEAST, 

Estimated 1988 Percent 
Population Density Change 
(Persons/sq m_1 )b (1980-1988)b 

4,853 -0.8 

8,987 -1 
3,411 0.1 
6,583 -1.5 . 

2,062 9.4 

4,470 -6.7 
4,027 3.3 

March 1990". 
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Union County 

Middlesex County 

TABLE 2-8 

POPULATION PROJECTIONS 
FOR UNION AND MIDDLESEX COUNTIES 

1985 
Population 

506,700 

626,700 

Projected 2010 
Population 

540,000 

791,800 

Percent 
Change 

(1985-2010) 

6.6 

26.3 

Source: New Jersey State Planning Commission, 1988. "The Preliminary State 
Development and Redevelopment Plan for the State of New Jersey", 
November 1988. 
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Age Distribution (percent)8 

Under 5 years 
6 to 17 years 
18 to 64 years 
65 and above 

Median Age (years} 

TABLE 2-9 

1980 POPULATION AGE DISTRIBUTION 
IN THE VICINITY OF THE SITE 

Union City of 
County Elizabeth 

\ 5.6 7.0 
19.0 18.7 
62.6 61.2 
12.8 13.2 

34.7 32.3 

City of 
Linden 

5.0 
16.4 
64.4 
14.2 

36.6 

aAge distribution given as percentage of total population based on 1980 census data. 

Source: Personal Communication, 1991. Telephone conversation between Mr. Ted Bugg 
Information Publications. 

City of Middlesex 
Rahway County 

5.8 5.8 
17.6 20.1 
65.0 65.3 
11.6 8.8 

33.6 30.6 

(ECKENFELDER INC.) and 
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Jurisdiction 

Union County 

Elizabeth 
Linden 
Rahway 

Middlesex County 

Carteret 
Woodbridge Township 

TABLE 2-10 

PER CAPITA INCOME IN THE 
VICINITY OF THE SITE 

1979 
($) 

9,031 

6,712 
8,280 
8,295 

8,357 

. 71724 
8,463 

1987 
($) 

16' 140 

10,604 
13,547 
14,025 

15,513 

12,842 
15,413 

Percent 
Increase 
1979-87 

78.7 

58.0 
63.6 
69.1 

85.6 

66.3 
82.1 

Source: U.S. Department of Commerce, 1990. "Local Population Estimates, NORTHEAST, March 1990". 
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($10,604), Similarly, the 1979 to 1987 percent increase in income for the 
City of Elizabeth (58.0 .percent) was lower than that for Linden (63.6 percent) 
or Rahway (69 .1 percent). The City of Carteret also had a lower per capita 
income than the rest of Middlesex County; however, the per capita income 
reported for Woodbridge Township ($15,413) was very close to the number 
reported for Middlesex County ($15,513). The 1979 to 1987 percentage increase 
in per capita income was significantly less for Carteret (66.3 percent) 
compared to Woodbridge Township (82.1 percent). 

Household ·income data reported for 1979 are shown in Table 2-11. Median 
household incomes were somewhat higher for Middlesex County ($22,826) compared 
to Union County ($21 ;625}. The percent of persons living below the poverty 
level in the City of Elizabeth was a substantial portion of the population 
(15.8 percent} and was over twice the number for Union County (6.3 percent). 
A similar trend was reported for families living below the poverty level in 
1980 with the percentage reported for the City of Elitabeth being 
13.2 percent • 

2.3.2.3 Labor Information. Available data on the civilian labor force 
for cities and counties in the vicinity of the Site are shown in Table 2-12 • 
In 1986, the City of Elizabeth had the largest percentage of unemployed (at 
7.9 percent) followed by the City of Linden (5.3 percent), the City of Rahway 
(5.2 percent}, and Middlesex County (4.4 percent). 

Employment data by industrial category ( 1989 data) for Union and Middlesex 
counties is presented in Table 2-13. Employment trends are similar for both 
counties. The manufacturing industry accounted for the highest percentage of 
jobs at 26.3 percent (Middlesex County) and 27.4 percent (Union County). As 
previously discussed in Section 2.3.1.1, the Site is located in a heavily 
industrialized area in which chemical manufacturing is a major industry. 
However, in the State of New Jersey, the number of manufacturing jobs. is 
projected to decline in absolute terms through the year 2000 (New Jersey State 
Planning Commission, 1988). The services and retail trade industries are also 
major employers in both counties. The agricultural and mining industry 
employs only a minor portion of the employed populations in Middlesex and 
Union counties (0.7 and 0.4 percent, respectively) . 

2-11 
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TABLE 2-11 

1979 HOUSEHOLD INCOME LEVELES IN THE 
VICINITY OF THE SITE 

Uni<>n County 

Elizabeth 
Linden 
Rahway 

Middlesex County 

Median Household 
Income 

($) 

21,625 
__ a 

22,826 

anashes indicate that data were not reported. 

Source: 
1968" . 

U.S. Department of Commerce, 1988. 

Percent Below Poverty Level 
Persons Families 

7.5 5.6 
\ 

15·8 13.2 
7.0 5.3 
6.0 4.3 

6.3 4.7 

"County and City Data Book, 
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Union County 

Elizabeth 
Linden 
Rahway 

Middlesex County 

TABLE 2-12 

1986 UNEMPLOYMENT DATA FOR JURISDICTIONAL AREAS 
IN THE VICINITY OF THE SITE 

Unem(!lOI!!!ent 1986 
Total Civilian Percent of 

Labor Force Total Civilian 
1986 Total Labor Force 

274,042 14,875 5.4 

56,387 4,473 7.9 
20,310 1,079 5.3 
15,234 790 5.2 

359,538 15,717 4.4 

Source: 
198811

• 

U.S. Department of Commerce, 1988. "County and City Data Book; 
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TABLE 2-13 

EMPLOYMENT BY INDUSTRIAL CATEGORY 

MIDDLESEX AND UNION COUNTIES, SEPTEMBER 1989 

Middlesex Countl Union Countx 
Percent Percent 

No. of Total of Total No. of Tota 1 of Total 
Industry Establishments Emp\oy111ent Employed [stab\ ishments Employment Employed 

Agriculture and 274 2,154 0.7 235 1,062 0.4 
Mining 

Construction 1,828 13,782 4.5 1, 522 ' 11,269 11.8 

Manufacturing 1,092 80,014 26.3 1,168 63,614 27.4 

Transportation 702 13,327 4.4 654 16,257 7.0 

Communications and 97 9,271 3.0 76 4,552 2.0 
Utilities 

Wholesale Trade 1,764 35,503 11.7 1,537 22,951 J (). 0 

Retail Trade 3,258 55,696 18.3 2. 775 34,650 14.9 

Finance, Insurance 1,023 24,670 8.1 1,083 14,784 6.11 
and Real Estate 

Services 4;985 69,935 23.0 4 .6.51 62,959 27 .I 

TOTAL 15,023 304,352 100 13,701 232,098 1110 

Source: New Jersey Department of labor, 1990. "Quarterly Report of Employment and Wages CoverPd !.I_Y 
Unemployment Insurance, Third Quarter 1989". 
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2.3.2.4 Summary of Demographic Characteristics. In summary, the New 
Jersey jurisdictional areas within a one-mile radius of the property 
boundaries is experiencing either a decline or only very slight increase in 
population. Only a small increase in population is projected in Union County 
to the year 2010 (6.6 percent increase) and a somewhat greater increase is 
projected for Middlesex County {26.3 percent). The majority of the population 
living in the vicinity of the Site is of working age (18 to 64 years old), Of 
the jurisdiction areas evaluated, the City of Linden has the highest 
percentage of residents over the age of 65 years and also the highest median 
age (36.6 years). 

Per capita income in 1987 for the cities of Elizabeth, Linden, Rahway, and 
Carteret is substantially less than their respective counties. The lowest per 
capita income ($10,604) was reported for the City of Elizabeth. The 
percentage of persons and families liv:ing below the poverty level was also 
highest for the City of Elizabeth and represents a substantial portion of the 
population (15.8 and 13.2 percent, respectively). The percentages of persons 
and families living below the poverty level for the remaining jurisdictional 
areas were 7.5 percent or less and 5.8 percent or less, respectively . 

The percentage of the total civilian labor force that was unemployed ranged 
from 4.4 percent (Middlesex County) to 7.9 percent (City of Elizabeth) in 1986. 
The majority of the·work force in Middlesex and Union counties was employed in 
the manufacturing, services, and retail trade industries as of September 1989 • 

Th~se demographic data support the classification of the area in the vicinity 
of the Site as a "Tier 1" area. As discussed in Section 2.3.1.2, Tier I areas 
are those which are. experiencing an eroded economy, middle class exodus, and 
fiscal dist~ess. It is the intention of the New Jersey State Planning 
Commission to alleviate distress through revitalization in the future (New 
Jersey State Planning Commission, 1988). 
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2.3.3 Climate and Meteorology 

Climatological data are recorded at the NOAA measuring station loc~ted at 
Newark Airport in Newark, New Jersey. The Site is located approximately seven 
miles south of the recording station. The elevation and topographic setting 
of the Site are very similar to that of the NOAA station such that the NOAA 
data provide an acc.urate representation of the climatology of the Site. 

The climatology for the area was obtained from "Local Climatological Data, 
Annual Summary with Comparative Data, (NOAA, 1987) and monthly summaries up 
through 1990 (NOAA). Mean temperature and precipitation data contained 
therein are based upon a thirty-year period of record from 1951 to 1980 
referred to as "normals". Wind direction and speeds are based upon ·records 
since 1944. 

Temperature 

Average daily temperatures in the lower New York Bay region range from a 
normal daily maximum of 85.6°F in July to a normal daily minimum of 38.2°F in 
January (Table 2-14). The normal monthly temperatures range from 76.8°F to 
31.3°F and occur in the months of July and January, respectively. The average 
30-year normal of the average monthly temperatures for the period of record is 
54.2°F. The average normal daily maximum is 62.5°F and the average normal 
daily minimum is 45.9°F. Although the average normal monthly temperature 
varies greatly, with an average deviation of 14.3°Ft these temperatures occur 
in a relatively normal distribution (Figure 2-4), with July being the warmest 
month and January and December comprising the colder months on either side of 
the temperature distribution. Occurrences of extreme temperatures have been 
recorded as high as 105°F in July of 1966 and as low as -8°F in January of 
1985. 

Precipitation 

.The 30-year normal of the annual precipitation is recorded as 42.34 . inches 

(Table 2-15). The annual precipitation is fairly uniformly distributed 

throughout the year (Figure 2-5) with a mean deviation of 0.30 inch. The 
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Month 

January • 
February 

March· 
April 
May 
1une 
1uly 
August 
September 
October 
November 
December 

Annual 

TABLE2-14 

TEMPERATURE DATA 
NEW ARK. NEW JERSEY 

(Degrees Fahrenheit) 

Mean teml!eratu~ 
1951-1980 

31.3 
32.8 
41.2 
52.1 
62.3 
11.5 
76.8 
15.5 
68.2 
57.2 
46.5 
35.5 

54.2 

SOURCE: NOAA (1987) 

1989 

37.0 
34.2 
42.4 
52.5 
63.2 
74.3 
77.2 
76.3 
69.9 
59.1 
45.0 
25.6 

54.7 
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Month 

January 
February 
March 
April 
May 
June 
JUly 

. August 
September 
October 
November 
December 

Annual 

TABLB 2-15 

PRECIPITATION DATA SUMMARY 
NEW ARK, NEW JERSEY 

(Inches) 

Mean Total 
Precimtation Prccieitation 
1951-1980 1989 

3.13 1.98 
3.05 2.70 
4.15 4.42 
3.57 3.25 
3.59 8.80 
2.94 5.41 
3.85 5.23 
4.30 7.03 
3.66. 6.45 
3.09 5.40 
3.59 2.57 
3.42 0.75 

42.34 53.99 

SOURCE: NOAA (1987) 

1990 

4.72 
1.71 
2.81 
3.98 
6.87 
3.68 
4.98 
7.71 
2.72 
5.11 
2.82 
5.19 

52.30 
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years 1989 and 1990 were wetter than normal with total precipitation !!-mounts 

that were 11.65 and 9.96 inches above the mean, respectively. Extreme monthly 

precipitation values have been reported as high as 11.84 inches in August 1955 

and as low as 0.07 inch in June 1949. The mean maximum precipitation for a 

24-hour period is reported as 7.84 inches in August 1971. 

Relative humidity for the region averages 73 percent at sunrise (0700 hours) 

and 61 percent at sundown (1900 hours). Although slightly higher relative 

humidity readings are reported for the months of August through December, mean 

monthly readings occur in a generally uniform distribution throughout the 

year. 

Prevailing Wind Direction and Speed 

The prevailing wind direction for the area is from the southwest as determined 

by data compiled by NOAA, since 1944. A consistent southwest wind direction 

is observed during the months of May through December; variable wind 

directions (from the northeast, northwest, and west-northwest) occur during 

the months of January through April. 

The mean. prevailing wind speed is reported as 10.2 miles per hour (mph), and 

varies from 12.0 mph in February to 8.7 mph is August (Table-2-16). Higher 

mean wind velocities occur during the months of January through May, while 

lower velocities are observed in the months of June through October. The 

highest wind speed (fastest observed one min value) recorded at the Newark 

Weather Station is 82 mph in November 1950. The next highest wind speed is 

recorded at 58 mph in December 1984. 

A typical frequency distribution of wind speed and direction at the Newark 

Weather Station is depicted in the rose diagrams based on 1986 data 

(Figure 2-6). As shown by this diagram, the prevalent wind direct ions are 

from the north-northeast, west, and southwest. The wind blows from the east 

or southeast, or to the west or northwest, only a relatively small percentage 

of the time, and at low veloc.ities. 
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Month 

Jamwy 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Almual 

TABLE2-16 

WIND DATA SUMMARY 
NEW ARK, NBW JERSEY 

(MPH) 

Mean 
Wind Speed 

11.3 
11.6 
12.0 
11.4 
10.1 
9.5 
s;9 
8.7 
9.0 
9.4 

10.2 
10.7 

10.2 

S()URCE: NOAA (1987) 

Mean 
Wind Direction 

NE 
NW 
NW 

WNW 
sw 
sw 
sw 
sw 
sw 
sw 
sw 
sw 

sw 
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2. 3.4 Soils 

2.3.4.1 Soils Classification. The· surficial soils in Union County have 

been mapped by the U.S. Department of Agriculture, Soil Conservation Service 

(SCS) in cooperation with various local agencies. The surficial soil data are 

available. in a draft report (SCS, 1991). The soil classifications, as 

designated by SCS, are presented on Figure 2-7 for the area in and around the 

Site. 

Most of the soils in the area of the Site are classified as Udorthents. 

Udorthents are defined as soils formed in cut and fill areas. In the context 

of the area around the Site, udorthents represent manmade emplaced fill 

materials. Much of the fill overlies an organic substratum that represents 

the tidal marshes that formerly occupied most of the area, des.ignated on the 

map with an ''UH 11 symbol. Other areas of udorthents are defined as loamy and 

are found predominantly along South Wood Avenue and Tremely Point Road, 

identified with an "UG" _symbol. The loamy udorthents (UG) are presumed to be 

areas that were formerly high ground covered with man-emplaced fill. Other 

soil designations that are predominant at the Site include undefined soils 

termed 11 Urban Land", identified with an "UL11 and areas of undisturbed tidal 

marsh, noted as "Tm". 

Two other soil types are mapped by SCS, predominantly in the residential area 

located west of the Site.· These include "Booton, Urban Land", identified as 

"Bub" and the "Hasbrouck Silt Loam", shown with an "Hv 11 symbol. These ma.pped 

units and the loamy udorthents likely represent some of the only areas near 

the Site that historically were high ground and were not tidal marsh, as were 

nearly all of the other areas in the vicinity of the Site. 

2.3.4.2 Typical Concentrations of Elements in Soils. Data on typical 

concentrations of the various elements in soils are summarized in Table 2-17. 

Included are typical ranges of concentrations and ext~eme concentration limits 

(Dragun, 1988) and ranges in concentration for the eastern United States and 

north central New Jersey (Shacklette and Boerngen, 1984). The data presented 

are those which were available for the inorganic parameters analyzed for as 

part of the RI investigation. 
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Constituent 

Antimony 
Arsenic 
Barium 
~ryllium 

Cadmium 
Chromium 
Copper 

TABLB2-17 

TYPICAL CONCENTRATIONS OF TARGET ANALYTE METALS 
. IN U.S. SOILS 

Range of 
Typical Range Extreme Concentration in 

in Concentration a. Limits b. Eastern U.S. b. 
(mglkg) (mglkg) (mglkg) 

0.6- 10 <1- 8.8 
t:o- 40 0.1-500 0.1-73 . 

100- 3,500 10- 10,000 10- 1,500 
0.1-40 0.1- 100 <1-7 

0.01 -7.0 0.01-45 
5.0-3,000 0.5-10,000 1 - 1,000 
2.0- 100 O.l- 14,000 <1-700 

Range of 
Concentration in 

North central 

New Iersey b. 
(mglkg) 

<1-10 
6.5- 10 
150-200 
1.5- 15 

70-2,000 
30-700 

Iron 7,000 - 550,000 100 - 100,000 30,000 - 100,000 
Lead 2.0-200 0.1-3,000 <10- 300 . 20-700 
Manganese 100-4,000 1.0- 70,000 <2 -7,000 700- 7,000 
Mercury 0.01-0.08 . 0.01-3.4 0.032 - 0.051 
Nickel 5.0- 1,000 0.8-6,200 <5 -700 20-700 
Selenium 0.1-2.0 0.01-400 <0.1- 3.9 <0.1- 0.1 
Silver 0.1 -5.0 0.1-50 
Thallium 0.1- 12 2.2-23 
Vanadium 20- soo 1.0- 1,000 <7-300 100-500 
Zinc 10-300 3.0- 10,000 <5- 2,900 74-3,500 

Notes: 
a. Dragun, J., 1988. 
b. Shacklette, H.T. and J.G. Boemgen, 1984. 
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2.3.5 Surface Water 

2.3.5.1 Regional Surface Water Features. Tidal marsh formerly covered 

the entire area in which the Site is now located. All developed land in the 

area necessarily constitutes man-emplaced fill material laid over the former 

tidal marsh. Therefore, the topography of the area is relatively flat, with 

a~ elevation of only a few feet above sea level. 

The Site is almost entirely surrounded by tidal water bodies. Most prominent 

among these is the Arthur Kill, which is large body that connects with Newark 

Bay to the north and Raritan Bay to the south. A small tidal creek flowing 

into the Arthur Kill, Piles Creek, is located .to the north of the Site. To 

the south and west of the Site are the tidal bodies flowing into the Arthur 

Kill represented by the. Rahway River and it's tributaries., Marshes Creek and 

South Branch Creek. None of these surface water bodies presently flow into or 

through the Site. 

Other tidal streams located further from the Site include Morses Creek and the 

Elizabeth River which flow into the Arthur Kill north of the Site; and Kings 

Creek, which is another small tributary of the Rahway River located west of 

the Site. A number of tidal creeks enter the Arthur Kill from Staten Island 

including, from north to south, Old Place Creek, Pralls Creek, Sawmill Creek, 

Neck Creek and Fresh Kills. The locations of each of the surface water bodies 

are depicted on Figure 2-8. 

Some unfilled areas presently remain in the vicinity of the Site. These areas 

are represented as tidal marsh and tidal flats. 

2.3.5.2 Surface Water Designated Uses. As shown in Figure 2-8, surface 

water bodies surrounding the Site include the Arthur Kill (to the east), Piles 

Creek (to the north), the Rahway River (to the south), and Marshes Creek (to 

the west). As discussed previously, these surface water bodies are tidal. 
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Under the New Jersey Surface Water Quality Standards (NJSA 7:9-4.1, et seq.; 
NJDEP, 1985), these surface water bodies are located within the New York 
Harbor Compl~x basin. The Arthur Kill, Piles Creek, and Rahway River are 
classified as usE3". Waters which are classified· as "SE3" are saline waters 
of estuaries and have the following designated uses: 

• Secondary contact recreation 

• Maintenance and migration of fish population 

• Migration of diadromous fish 

• Maintenance of wildlife 

• Any other reasonable uses 

Under this class.ification, secondary contact recreation refers to recreational 
activities where the probability of water ingestion is minimal and inc!udes, 
but is not limited to, boating and fishing. Secondary contact recreation 
would not include such activities as wading, swimming, or water skiing 
(NJDEP, 1985). Diadromous .fish are those which spend most of their life in 
one type of water (either fresh or saline) and migrate to the other water type 
to spawn. 

A designated use bas not been assigned to Marshes Creek. However, 
unclassified saline waterways which enter SE3 waters in the New York Harbor 
Complex basin. are classified as SE2. Designated uses for SE2 waters are the 
same as SE3 waters except that SE2 designated uses include maintenance, 
migration, and propagation of the natural and established biota (instead of 
the maintenance and migration of fish populations use for SE3). 

2.3.5.3 Flood Hazard. The .Site is not subject to riverine flooding. 
However, the Site is subject to coastal tidal flooding. The 100-year tida 1 
flood elevation has been established at nine feet abov~ mean sea level (msl), 
a level that would flood most of the Site. 

According to the flood insurance studies for the City of Linden, Union County, 

New Jersey (May 1976) and for the City of New York, New York (includes Staten 

Island; May 1983), various areas of· the City of Linden are subject to both 

tidal and fluvial (riverine) flooding, although tidal wave velocities are 
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dampened by the meanders of the stream channels. This tidal influence is less 

severe than the fluvial flooding along local waterways. Five ( 5) waterways 

account for all fluvial and tidal flooding. The City of Linden is subject to 

fluvial flooding along Morses Creek, Peach Orchard Brook, and Kings Creek. 

Fluvial flooding is caused by rivers and streams overflowing their banks. The 

Arthur Kill and the Rahway River account for tidal flooding in the area. 

Water levels in these waterways are controlled by tidal conditions. 

The Site is bounded to the east by the Arthur Kill. The Kill is a tidal 

channel which joins Newark Bay and Raritan Bay. Piles Creek, a tributary of 

the Arthur Kill, flows along the north-northwest portion of the property. The 

Arthur Kill (and its tributaries) are subject to tidal and coastal flooding 

influence and are not subject to riverine flood hazards. In addition, the 

facility is located outside of the· influence of fluvial flooding by Horses 

Creek, Peach Orchard Brook, and Kings Creek. 

subject to riverine flooding. 

Therefore, the Site is not 

Coastal flooding is caused by long and short wave surges that affect the 

shores of the open ocean, bays, and tidally influenced rivers, streams, and 

inlets (such as the Arthur Kill}. The movement of coastal waters is 

influenced by the astronomic tide and meteorological forces such as 

northeasters and hurricanes. Flooding is primarily the result of storm 

surges, wave setup, and wave runup which occur during hurricanes and 

northeasters. 

The 100-_Year flood elevation data for the Arthur Kill in the :vicinity of the 

Site are presented in three Flood Insurance Studies prepared by the Federal 

Emergency Management Agency, as follows: 

• City of Linden, Union County, New Jersey, May 1976. 

• City of Elizabeth, Union County, New Jersey, November 1, 1985. 

• City of New York, Bronx, Queens, New York, Kings and Richmond 

Counties, New York, May 16, 1983 • 
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Flood elevation data from these studies, for the 100-year event, in the 

vicinity of the Site may be summarized as follows: 

Location 

At Victory Boulevard 
approximately one mile 
south of the Site 

At confluence with 
Elizabeth River, approxi
mately three miles north 
of the Site 

Approximately four miles 
south of Goethals Bridge, 
approximately 1.5 miles 
south of the Site 

Reach of Arthur Kill 
adjacent to City of Linden 

Elevation 

8.6 feet 

8. 3 feet 

8.6 feet 

11.5 feet 

Source 

City of New York . 

City of Elizaoeth 

City of Elizabeth 

City .of Linden 

A review of the above data indicates consistency of the data between the 

Elizabeth and New York studie-s but a difference from the Linden study. The 

Linden study, performed in 1976, presented detailed hydrologic and hydraulic 

analyses for fluvial flooding (i.e., non-tidal). However, actual methods of 

analyses for tidal flooding along the Arthur Kill are not presented in the 

study. The study deals with tidal flooding solely through reference to a 

figure of total tide versus frequency. The source or derivation of the tide 

data are not provided. In addition, the Linden study references benchmarks 

and a datum established in 1928 for the City"of Linden and it is unclear how 

this datum may relate to the National Geodetic Vertical Datum of 1929 (NGVD) 

used in later studies, as discussed below. 

By contrast, the study for the City of New York presents a detailed 

description of methods of analyses for the determination of tidal flood 

elevations. In particular, this study used mathematical modeling and waterway 

geometry to generate synthetic storm surges. The modeling was then calibrated 

and verified against three hurricanes and 13 historical northeasters. 

Further, observed historical data were used to develop storm surge 
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distributions. Statistical analyses were then applied to define still water 

(tidal) elevations at specific recurrence intervals. The methods of analysis 

were developed for the New York State Department of Environmental Conservation 

(NYSDEC) and were documented in this flood insurance study. 

The City of Elizabeth study (borders Linden to the North) adopted the data 

generated from the New York City study for the Arthur Kill. No additional 

analyses were performed. Also, data for the New York City and Elizabeth 

. studies are bued upon the National Geodetic Vertical datum of 1929. There 

is, therefore, no uncertainty as to the elevation reference for these flood 

studies and the associated flood data. 

Given the above, the more accurate, thoroughly analyzed, and most recent 

100-year flood elevation data are those embodied in the City of Elizabeth and 

City of New York studies. For insurance purposes, the flood elevations are 

rounded and an elevation of nine feet (NGVD) is typically referenced out of 

the above-noted flood insurance studies. This analysis of the Linden flood 

elevation has received the concurrence of the NJDEP in a letter from 

Thomas Sherman of the Bureau of Hazardous Waste Engineering, dated 

November 17, 1989 . It should be noted that FEMA is currently conducting a 

restudy of the City of Linden, which should serve to confirm the nine-foot 

elevation . 

2.3.6 Site Drainage 

A ditch system is utilized for the conveyance of plant surface water to the 

waste water treatment plant (WWTP). This ditch system consists of narrow wood 

walled trenches in the east-central portion of the Site. In the central and 

western areas of the Site, the ditch system is significantly wider without 

wood walls. The ditch system is characterized as a large ponded area in the 

northwestern corner of the Site (Drawing No. 6070-003). 

Drainage from most of the plant buildings, including roof drains and process 

water, is directed to the WWTP ditch system. This is often accomplished by a 
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connection to the ditch system from the open ponded areas that exist beneath 

many of the buildings either· through a pipe or through a small tributary 

ditch. 

Several other small ditches exist on the Site that are not connected to the 

WWTP, each of which primarily conveys surface water drainage. One of these 

flows along the north property line, north of the WWTP, to the Arthur Kill. 

Another flows south along the railroad track to discharge to South Br.anch 

Creek. These are to be connected to the WWTP within the next 6-9 months a.s 

soon as NJDEP wetlands permits are issued. 

An evaluation has been made regarding the surface water drainage patterns of 

specific areas of the Site. This evaluation was conducted through a detailed 

review of the Site's topographic map, coupled with a limited field 

confirmation. The stormwater drainage patterns are depicted on 

Sheet 6070-007. 

The following conclusions are made with regard to the surface water drainage 

from the 147 acres that constitute the Site: 

• Approximately 78 adres (53 percent of the Site) drains directly to the 

wwtP ditch system. 

• Approximately 40 acres (27 percent of the Site) drains off of the 

Site. 

• Approximately 29 acres (20 percent of the Site) consists of undrained, 

shallow depressions which neither flow to the WWTP ditch system or off 

of the Site. 

2.3.7 Regional Hydrogeologic Conditions 

The Site is underlain by a continuous series of 

unconsolidated geologic materials. The unconsolidated 
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man-emplaced fill that is sequentially underlain by Tidal Marsh deposits, 
Glacial Till, and decomposed bedrock (residual soil). These materials are 
underlain by the shales and siltstones of the Passaic formation; 

Two distinct water-bearing zones have been observed beneath the Site: 

• An upper water.,.bearing zone within the Fill and the Peat subunit of 
the Tidal Marsh deposits. 

• An aquifer contained within the upper portion of the Passaic formation 
bedrock. The bedrock aquifer is confined by an aquitard comprised of 
the Silt & Clay subunit of the Tidal Marsh deposits and the Glacial 
Till. 

The hydrogeologic conditions are described in detail, both on a regional and a 
site-specific basis, in Section 4. 

2.3.8 Groundwater Usage, 

Surface and groundwater withdrawal data, obtained from NJDEP, Bureau of Water 
Allocation, indicate that no potable water supply wells exist within a two 
mile radius of the Site. Due to the proximity of the Arthur Kill and other 
tidal waters to Linden, groundwater found in this region, including the 
Passaic bedrock aquifer( s), is typically brackish (Anderson, 1968). 
Untreated, brackish water exceeds the New Jersey Safe Drinking Water Standards 
for salinity, making this area undesirable for public supply wells. 

Regionally brackish groundwater concentrations tend to diminish gradually with 
increasing distance from the source waters. Data supplied by the NJDEP 
(Appendix B) indicates that within a five mile radius, and located upgradient 
and west of the facility, both industrial and municipal water supply wells are 
used. Within this radius, the Passaic formation has been extensive developed 

as the primary water supply source. The depths of these wells range from 75 

to 570 feet and yield volumes of water between 100 and 400 gallons per minute. 
Locally occurring unconsolidated aquifers have also been tapped for water 
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supply within this region. Relatively fewer in number, these aquifer(s) serve 
as the primary public water source for the Rahway area. Also, some shallow 
supply wells screened in the Quaternary sand and gravel and yielding up t'o 
300 gallons of water per.minute are used as a source of industrial waters. 

Seventeen water withdrawal points, all of which are located either upgradient 
or lateral to the direction of groundwater flow, are· located within a two to 
five-mile radius surrounding the Site. The closest well is located 
approximately two miles to the northwest. All of these well.s . are located 
either upgradient or lateral to the direction of groundwater flow. Six supply 
wells, owned and operated by the Elizabethtown Water Company, are located 
approximately four miles to the northwest. Elizabethtown Water Company is the 
primary supplier of potable water to Linden, New Jersey. Another six supply 
wells, owned and operated by the City of Rahway, are located approximately 
four and one-half miles due west of the Site. The remaining five withdrawal 
points include four supply wells and one surface water source owned and 
operated by local industries. These sources provide non-potable water used in 
industrial operations. 

At the Site, all potable water is provided by the Elizabethtown Water Company. 
Currently, no other water sources are used at the Site • 
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1.0 INTRODUCTION 

This report presents the results of an analysis of patterns of groundwater flow and historic 

surface drainage between the LCP Chemicals, Inc., Superfund Site (hereinafter referred as 

the LCP site) and the adjacent ISP-ESI site, located in Linden, New Jersey. This analysis has 

been conducted to evaluate whether or not the LCP site was historically connected to Piles 

<!:reek. 

This document was originally submitted for agency review in July 2004. The October 2006 

revision of the Historic Drainage Analysis report, contained herein, was mollified 1n 

· response to comments from Ms. Carole Petersen of USEPA dated February 6, 2006 as 

. described in a letter to USEP A dated March 10, 2006. These modifications primarily include 

technical clarifications to the original document. 

Piles Creek is a tidal creek located approximately 2,200 feet north of the LCP site. The area 

between the LCP site and Piles Creek is occupied by the ISP-ESI site. Piles Creek originates 

in the tidal marshlands located northwest of the LCP site, west of the New Jersey Turnpike 

and flows easterly into the Arthur Kill. In their letter dated March 12, 2003, USEPA, 

· Region II, suggested that constituents from the LCP site might be present in surface waters 

and sediment on the ISP-ESI site property and from there have migrated to Piles Creek due 

to the possibility of a historical connection from LCP across the adjacent ISP-ESI site to 

Piles Creek. 

The ISP-ESI property was developed for industrial production on filled tidal marshland 

starting in about 1919. The site was operated for chemical production under a variety of 

ownerships and names, the most recent being the former GAF Chemicals Corp (GAF) 

plant, which ceased operation in 1991. Industrial production at the former LCP facility, 

located immediately south of the ISP-ESI site, began much later in 1955 and continued until 

1982. 

Subsurface groundwater investigations at the LCP and ISP-ESI sites have revealed that 

groundwater flow patterns are substantially controlled by the surface water features in and 
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around the site including the Arthur Kill, Piles Creek, and the on-site ditch system. As the 

dominant regional groundwater discharge feature, the Arthur Kill influences groundwater on 

the LCP site and the eastern portions of the ISP-ESI site to flow toward the Arthur Killand 

away from Piles Creek, as shown on Figures 1-1 and 1-2. 

A system of surface drainage channels historically existed oh the ISP-ESI site that was used 

to convey cooling water, wastewater, and stormwater runoff to be treated prior to 

discharging into the Arthur l(ill. From 1955 until about 1977, the drainage systems of the 

ISP-ESI site flowed through the LCP site to the Arthur Kill; during this time, the drainage 

from each site was interconnected. 

The historic development of the surface drainage channels is shown on a series of maps, 

(Figures 1-5 through 1-9). These figures depict the historic locations of the drainage 

channels at the ISP-ESI and LCP sites within the context of the former industrial 

development at the sites. Figures 1-5 and 1-6 also depict the locations of the natural tidal 

channels that bordered Arthur Kill and Piles Creek prior to the filling of portions of the area 

for industrial development. Finally, the Arthur Kill and the various existing tidal creeks, 

including South Branch Creek and Piles Creek Oocated approximately 2,200 feet northwest 

of the LCP site on the far [north] side of the adjacent ISP-ESI site), are shown on 

Figure 1-6. 

The physical character and location of surface water channels on the ISP-ESI and LCP sites, 

as well as the location of South Branch Creek, have been altered during the period of 

operation of industrial activities at the LCP site. The aerial photograph review, contained 

within, follows these alterations step by step and illustrates that, due to surface structures 

and dams, water flowing from the LCP site would have been confined to the southeast 

portion of the ISP-ESI Site and would not have traveled entirely across the ISP-ESI site to 

have made contact with Piles Creek. 

The evaluation presented herein presents a discussion of groundwater flow and surface 

water flow patterns on the LCP and ISP-ESI sites. The surface water evaluation includes a 

study of 14 aerial photographs between April 20, 19 51, and Spring 2002, as well as evidence 
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from recent survey data on the construction of the culvert connecting the eastern and 

western portions of the ISP-ESI site. The selection of dates for the aerial photographs was 

chosen to overlap with the time period that gaseous chlorine was manufactured on the LCP 

site, between 1955 and 1982 in addition to photographic dates prior and subsequent to the 

operation of the plant. 

:t1 GROUNDWATER FLOW 

The geologic and hydrqgeologic conditions beneath the LCP and ISP-ESI sites have been 

investigated in significant detail in subsurface investigations performed at each site. Data 

· from these investigations are presented, respectively, in the documents titled "Site 

. Characterization Summary Report, LCP Chemicals Superfund Site, Linden, New Jersey", 

(Brown and Caldwell, · 2002) and "Remedial Investigation Report, ISP Environmental 

Services Inc. (ISP-ESI), GAF Chemicals Corporation Site, Linden, Jersey", (Eckenfelder 

Inc., 1991). In addition, a numerical groundwater flow model was developed using these 

data for the purpose of developing and evaluating the groundwater remediation system at 

·the ISP-ESI Linden facility as presented in "Final Groundwater Flow Model Report for the 

ISP Linden Site", (Brown and Caldwell, 2002). The groundwater flow conditions beneath 

the LCP and ISP-ESI sites are described briefly below. 

1.1.1 Geologic Conditions 

The geology of the LCP and ISP-ESI sites consists of four principal units, as follows: 

• An upper layer of man-made Fill, 

• Marine Tidal-Marsh Deposits, 

• Glacial Till, and 

• Passaic formation bedrock. 

Each of these units is described below: 
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A manmade layer of heterogeneous fill, placed in the tidal marshland to allow industrial. 

development of the area; covers the vast majority of the site. Historically, most of the filling 

occurred during industrial expansion of the Site prior to 1960. The fill stratum extends 

laterally throughout most of the Site, ranging in thickness, where present, up to 16 feet, with 

an average thickness of approximately 9 feet. This unit primarily consists of an irregular 

mixture of soil, construction debris, and process wastes. 

Marine Tidal Marsh Deposits 

The fill is underlain throughout the plant site by marine tidal marsh deposits of Recent age. 

In general, these deposits consist of an upper layer of meadow mat and peat, gradationally 

underlain by an organic clay and silt. The marine tidal marsh deposits appear to be 

continuous across the site. Nevertheless, the Marine Tidal Marsh Deposits are likely locally 

penetrated by the construction of manmade drainage · or "mosquito" ditches and the 

installation of piles and other manmade penetrations associated with the construction of 

former and existing facilities at the site. The organic clay and silt generally varies in thickness 

from 1.5 to 6 feet across the site, generally thickening toward the east. 

Glacial Till 

Underlying the marine tidal marsh deposits is a continuous layer of glacial till of Pleistocene 

age. Glacial till represents ground moraine deposits formed from the scouring and 

subsequent redeposition of the underlying Passaic formation by the glacial ice. This is 

evidenced by the similar red-brown color. The glacial till consists of a clayey and silty sand 

with minor amounts of gravel and cobbles. 

Passaic Formation 

The ISP-ESI site, and the region as a whole, is underlain by the Passaic formation of Jurassic 

age. The Passaic formation consists of moderately dipping beds of sandstone and shale. A 
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thin layer of weathered rock, or saprolite, has been observed on the site. The top of 

competent rock ranges from 14 feet below mean level in the western portion of the site to 

44 feet below mean sea level near the Arthur Kill. The Passaic formation is not a significant 

water supply aquifer in the immediate vicinity of the site due to brackish water conditions 

(there are no water supply, production or irrigation wells within a two mile radius of the 

site). Groundwater flow occurs primarily along fractures and, to a lesser extent, faults within 

the formation. 

1.1.2 Groundwater Occurrence and Flow 

·Within the framework of the aforementioned geologic materials, three distinct hydrogeologic 

zones exist at the site, including: 

• The uppermost water-bearing zone contained within the Fill and the peat subunit 

of the Tidal. Marsh deposits, termed the "overburden water-bearing zone". 

• An aquitard consisting of the orgaruc silt & clay subunit of the Tidal Marsh 

Deposits (where present) and the Glacial Till. 

• An aquifer contained within the upper portion of the Passaic Formation bedrock, 

termed the "bedrock water-bearing zone". 

Overburden Water-Bearing Zone 

The overburden water-bearing zone occurs predominantly within the fill material. The 

potentiometric surface of the overburden water-bearing zone (the water-table surface), is 

complex, being controlled largely by the ditches and other surface water bodies that exist 

throughout and around the sites. While the locations of the ditches have been changed over 

the years (Sections 1.2 and 2), the overall effect of these ditches on the pattern of 
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groundwater flow is basically the same. That is, groundwater mounding occurs between the 

ditches as( a result of inftltration of precipitation. Groundwater then flows laterally from the 

mounded areas to discharge to the ditches and other surface water bodies around the site. 

The pattern of groundwater flow within the overburden water-bearing zone has been 

characterized by water table mapping performed for each in the aforementioned site 

investigation reports. Various water table contour maps and groundwater model simulations 

that define the water table configurations are presented in Figures 1-1, 1-2, and 1-3. These 

maps characterize groundwater and surface water flow patterns that were representative of 

the GAF site from 1966 until 2003. While groundwater elevation data are not available for 

the site prior to about 1987, characterization of groundwater flow conditions prior to this 

time has been made as follows: 

• · 1977 through 2003 - The flow directions upgradient of the LCP site were 

determined based on the GAF RI data surface water and groundwater flow data 

collected in 1990 and 2002, as above. These data are considered to be 

representative of the period from 1977 through 2003 given the fact that site 

drainage conditions were relatively unchanged during this period. 

• 1966 through 1977 - The flow conditions in the western portion of the site were 

substantially unchanged from the conditions observed in 1990. Accordingly, the 

flow conditions during this period were based on a qualitative extrapolation of the 

1990 data to the 1966 through 1977 period. 

• 1955 through 1966- The groundwater flow c~mditions in the western portion of 

the site are anticipated to be somewhat different than the period after 1966 given 

the changes in the surface drainage system, including the wastewater conveyance 

system, that occurred prior to 1966 (Section 2) and based on the demonstration 

that shallow groundwater is controlled at this site by the pattern of surface water 

flow. 
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Data obtained as part of the Phase I LCP RI (Figure 1-1) conclusively support the finding 

that shallow groundwater beneath the LCP Site flows easterly to the Arthur Kill. 

Specifically, shallow groundwater flow at the LCP site is controlled by the interaction of the 

· shallow groundwater with the various drainage ditches, including South Branch Creek. 

Accordingly, groundwater from the southwestern portion of the LCP site flows toward and 

· discharges to the ditch located south of the railroad tracks. In the northeastern portion of 

the LCP site the groundwater flows toward and discharges into the South Branch Creek. 

Each of these ditches flows to the Arthur Kill. 

In summary, overburden groundwater beneath the LCP site does not flow toward Piles 

Creek. Furthermore, past groundwater flow patterns from the LCP site would also not have 

.. flowed toward Piles Creek given the historical patterns of surface water flow. 

Bedrock Water-Bearing Zone 

An aquifer exists within the competent bedrock of the Passaic formation. The Arthur Kill 

represents the dominant, regional discharge area for groundwater flow within the bedrock. 

Site-specific mapping of the bedrock piezometric surface (Figure 1-4) confirms the regional 

· mapping (Anderson, 1968) in which bedrock groundwater flows to the east towards the 

Arthur Kill. This observed pattern of bedrock groundwater flow has been shown to be 

relatively unaffected by the shallow ditch systems at the site and is also confirmed by 

groundwater flow simulations using the numerical groundwater flow model. Furthermore, 

the LCP site is located immediately adjacent to the Arthur Kill while Piles Creek is nearly 

Vz mile distant in an upgradient direction from LCP. Accordingly, bedrock groundwater 

flow from the LCP site does not and would not historically have flowed toward Piles Creek. 

1.2 SURF ACE DRAINAGE SYSTEM 

1.2.1 ISP-ESI Site Surface Drainage 

As mentioned above, surface drainage channels that long predated LCP operations were 

constructed over much of the ISP-ESI site (Figures 1-5 and 1-6). The channel system was 
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utilized by the former ISP-ESI manufacturing facility and its predecessors for the 

conveyance of stormwater runoff from the majority of the ISP-ESI site, cooling water and 

other wastewaters to the Arthur Kill and later to ISP-ESI's wastewater treatment plant 

(WWTP). The character of the channels was different in various areas of the ISP-ESI site. 

The channels in the western half of the site were relatively wide and in some areas resembled 

ponds. The channels within the former manufacturing areas, in the eastern half of the 

ISP-ESI site, were narrower, and many were constructed with vertical, wooden sides. The 

discharges from the eastern channels were treated for several decades prior to the 

construction of ·the current WWTP, employing equalization, skimming, and lime 

neutralization prior to discharge to the Arthur Kill by way of South Branch Creek. This 

early treatment was performed in several different locations on the LCP and ISP-ESI sites. 

The channels continued to be used to convey the process water and stormwater flow to the 

current WWTP, constructed in 1977, which discharges directly to the Arthur. Kill. 

Prior to the start up of the current ISP-ESI WWTP, the· channel system discharged to the 

Arthur Kill through either of two channels. Some portions of the margins ISP-ESI site 

continued to drain to small ditches not connected to the channel system. The northern of 

the two South Branch Creek channels, which corresponds to the original location of South 

Branch Creek (Figures 1-5, 1-6, and 1-7), was used for the longest period of time, up to 

approximately 1971. The southern channel, which is the current location of what is referred 

to as South Branch Creek (Figure 1-8), was used for a shorter time, from 1971 to 1977, when 

the current ISP-ESI WWTP was placed into operation. After 1977, the channel system 

continued to discharge to the currently existing WWTP on the ISP-ESI site (Figure 1-9). 

1.2.2 LCP Site Drainage 

Industrial process water and stormwater flow from the LCP site was historicallyconnected 

to South Branch Creek via the ISP-ESI drainage channel system prior to its ultimate 

discharge to the Arthur Kill. This connection with the ISP~ESI drainage system was on the 

eastern side of the ISP-ESI site, just upstream of the discharge to the Arthur Kill. The 

drainage in and around the LCP site was modified several times, and is described as follows: 
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Prior to 1947 

Prior to 1947, South Branch Creek flowed from the area located south of the ISP-ESI 

production area and flowed eastward across the center of what would later become the LCP 

site to discharge to the Arthur Kill (Figure 1-5). It should be noted that the tidal marshland 

drainage to South Branch Creek, which discharged to the Arthur Kill, was discrete and 

separate from the Piles Creek drainage. 

1947 to 1951 

Starting in 194 7, South Branch Creek was diverted to ·an alignment that looped around the 

southern area of the future LCP production area prior .to discharging to the Arthur Kill. 

Starting in the same year, filling of the portion of the creek in what would become the 

production area of the LCP site started to occur in preparation for industrial development of 

the site. 

1951to1966 

Construction of the southern loop realignment of South Branch Creek was completed by 

19 51, after which the LCP plant site was built (Figure 1-6). The LCP site started operations 

in 1955. The South Branch Creek channel continued to flow to the Arthur Kill from the 

southeastern portion of the ISP-ESI site, as described above, around the southern end of the 

LCP site, until 1966. During this time, water in South Branch Creek was treated in an area 

located immediately east of the electrical switchyard on the LCP site. 

1966to197l 

South Branch Creek was relocated by 1966 into a covered channel (or "flume") located 

along the northern border of the LCP site (Figure 1-7). The WWTP was apparently moved 

at this time to be located several hundred feet upstream of the covered channel to the 

ISP-ESI property. 
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The portion of South Branch Creek that previously looped around the southern side of the 

site was replaced by a continuous concrete drainage trench. This trench surrounding the 

process area was utilized after 1966 to collect storm water runoff and excess runoff from 

LCP Buildings 230 and 240 .. The flows in the trench were routed to a concrete sump south 

of Building 231 before being pumped to holding tanks outside Building 233. The water was 

pH adjusted, ftltered, polished with carbon,. and stored pending annual or semi-annual 

discharge to South Branch Creek. 

After 1971 

Around 1971, the South Branch Creek channel located east of the railroad tracks was 

relocated into a newly created, narrow man-made channel that discharged to the Arthur Kill 

approximately 950 feet south of the former South Branch Creek channel (Figures 1-8 and 

1-9). 

The process wastewater from the mercury cell buildings drained to concrete floor trenches 

where it was collected in the northwest comer of each building. The process wastewater was 

pumped to holding tanks and eventually pumped to the wastewater treatment plant on the 

ISP-ESI site .. This wastewater treatment arrangement was used by LCP until the plant 

ceased operation in 1982. 

The aforementioned arrangement of the LCP drainage system with regard to the ISP-ESI 

site supports the fact that Piles Creek should not have received runoff from the LCP site. 

This is demonstrated by the fact that, for the time period in question, the entire eastern 

portion of the ISP-ESI drained to the east by way of the LCP site. The LCP site drainage 

connected to this system just before the point where it discharged to the Arthur Kill. 

Therefore, for LCP drainage to flow to Piles Creek, it would have had to flow upstream a 

distance of nearly Vz mile across the ISP-ESI site. 

Evidence is presented in Section 2.0 that reveals the lack of a physical connection from the 

drainage system in the eastern portion of the ISP-ESI site (to which LCP connected) over 
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most, if not all; of the period that the LCP site was in operation. Therefore, even in the 

unlikely event that the ISP-ESI drainage system were to have temporarily reversed itself and 

flowed back across the site, it is extremely unlikely that LCP drainage could have flowed all 

the way to Piles Creek. This is due to the fact that LCP is located at the foot of the surface 

drainage system on the edge of the Arthur Kill while Piles Creek is located nearly 1/z mile 

distant ih an upstream direction of LCP . 
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2.0 AERIAL PHOTOGRAPHIC ANAYSIS 

In this section, an analysis of a selection of many high-resolution photographs is presented. · 

These include both high-altitude and low-altitude photographs that are available for the LCP 

and ISP-ESI Linden sites, located within the Grasselli Point area of Linden, New Jersey. 

These aerial photographs were purchased from a number of commercial aerial photography 

sources. 

The methodology utilized to prepare this aerial photogrammetric interpretation included the 

following steps: 

• Obtained and digitized aerial photographs at high resolution. 

• Imported the scanned images into the Geographic Information System (GIS) for 

the site by georeferencing the photos to the New Jersey State Plane coordinate 

system. 

• Overlaid geographic data (e.g., property lines) over the photographs. 

• Displayed the photographs at two different map scales for subsequent analysis. 

• Analyzed aerial photographs. 

• Annotated digitized aerial photographs. 

The analysis methods and annotation format presented is similar to those presented in the 

aerial photographic analysis prepared by EPA for the LCP site (USEP A, March 1999). The 

narrative provided below describes the results of the aerial photographic interpretacion, 
r 

including annotations to identify objects and features observed on the aerial photographs. 
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Each of the photographs is shown in two VIews. The first is a close-up vtew of the 

northwestern section of the ISP-ESI site at a scale of 1" = 200 ft. The second is a larger 

view (1" = 400 ft) that also shows the area from the LCP site northward to Piles Creek. 

Each of the key features that are annotated on the close-up view is also annotated on the 

corresponding large view. 

APRIL 20, 1951, PHOTOGRAPH 

Close-up View (Figure 2-1) 

· Prior to the development of the LCP site, the western marsh area of the ISP-ESI Linden 

.. facility is undeveloped, as of 19 51. The area consists largely of unfilled tidal marshlands into 

which "mosquito" (drainage) ditches have been excavated, The tidal marshland is connected 

· to Piles Creek through a channel that extends beneath. a bridge along Grasselli Road. 

Hydraulic separation between channel Cl and tidal creek channel TC1 is inconclusive due to 

the presence of an unknown structure separating the two water bodies as of this date. 

Channel Cl is separated into northern and southern portions by a culvert. 

·. Large View (Figure 2-2) 

· Each of the features, described above, on the close-up view is depicted on the large view 

map on Figure 2-2. 

As shown in the large-view photograph, the location of South Branch Creek is observed in 

the southeast corner of the ISP-ESI site where it flows across the center of the future LCP 

site. South Branch Creek connects and discharges to the Arthur Kill at a point on the 

ISP-ESI site, located approximately. 750 feet north of the current discharge point. A box 

culvert (CT) is under construction along the southern loop of South Branch Creek. 

Construction of the LCP facility has not started. However, the loop of South Branch Creek 

around the southern side of what would become the LCP facility is evident. 
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APRIL 20, 1954, PHOTOGRAPH 

Close-up View (Figure 2-3) 

In 1954, the western marsh area of the ISP-ESI Linden facility remains undeveloped. After 

April20, 1951 (refer to Figures 1-5, 1-6, and 1-7), the fill area (FL) located betweenchannel 

C1 and tidal creek channel TC1 has expanded to completely separate channel C1 and tidal 

creek channel TCl. Therefore, channel C1 was hydraulically separated from tidal creek 

channel TC1 and Piles Creek and the unknown structure is unquestionably gone. This 

hydraulic separation is significant, as this eliminates a potential hydraulic connection between 

the LCP site and Piles Creek prior to the construction and operation of the LCP site. 

Large View (Figure 2-4) 

Each of the features described above on the close-up view is depicted on the large-view map 

on Figure 2-4. 

At the southern-most point of channel C1, the channel meanders southeast across the 

southeast portion of the ISP-ESI site, connecting channel C1 on the ISP-ESI site to South 

Branch Creek at its original location. Channel C1 flows across the ISP-ESI site to South 

Branch Creek on the ISP-ESI site, located approximately 750 feet north of the current 

discharge point. The box culvert (CT) along the southern loop of South Branch Creek is 

still visible. 

Construction of the LCP facility has commenced. 

MAY 16, 1954, PHOTOGRAPH 

Close-up View (Figure 2-5) 

There are no noticeable differences since April 20, 1954 (Figure 2-3). 
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Large View (Figure 2-6) 

Each of the features described above on the close-up view is depicted on the large-view map 

on Figure 2-6 . 

NOTE: Two dark straight lines that intersect on the eastern portion of the site are not 

believed to be related to site features (i.e., an artefact on thephotograph). 

NOVEMBER 20, 1958, PHOTOGRAPH 

Close-upView (Figure 2-7) 

After May 16, 1954 (refer to Figure 2-5), the Ethylene Oxide Plant (EOP) and Building 120 

(B120) have been constructed in the western marsh area of the ISP-ESI Linden facility. 

Additionally, an east-west road (R1) has been constructed connecting the EOP to the 

manufacturing area located in the eastern portion of the facility. Road R1 intersects a newly 

constructed road (R2) running in a north-south direction, west of channel C1. The western 

marsh has been divided into northern and southern cells by road R1 (4'h Street), R1 

effectively provides hydraulic separation between the northern and southern cells, 

preventing the flow of water from the southern cell to Piles Creek. 

Channel C1 contains a fill area (FL) that has even more completely separated the north and 

south sections of channel C1 and partially fills in the north portion of channel C1. 

The fill area (FL) located between channel C1 and tidal creek channel TC1 has expanded 

during the time interval following May 16, 19 54 (Figure 2-5), to partially fill tidal creek 

channel TC1. The previously observed (April20, 1951 and May 16, 1954) eastern portion of 

tidal creek channe1TC1 has been filled and Building 120 (B120) has been constructed in this 

area (refer to Figures 1-5 to 1-9). There continues to be no connection between channel C1 

and tidal creek channel TC1 and hence Piles Creek. 
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The previously observed (April 20, 19 51 and May 16, 19 54) tidal creek channels TC2, TC3, 

and TC4 were filled either partially or completely to enable construction of the EOP at this 

location. 

Mosquito ditch (MD1) has been split into north and south sections as a result of the 

construction of road R1. Additionally, the northern portion of mosquito ditch MD1 has 

been filled to enable construction of Building 120 (B120) .. 

It is possible that after the road to the ethylene oxide plant (R1) was built, the presence of 

ponding .south of R1 led to the construction of culvert CT3 (Figure 2-7) west of the 

southern portion of 'channel C1 to connect the western marsh area to the eastern 

manufacturing facility in an attempt to allow the standing water to drain to channel C1. This 

culvert is evidenced by the apparent presence of inlet/ outlet channels on· each end of the. 

culvert. According to an available survey drawing, the invert elevations for culvert CT3 

under the access road were +2.74 ft. at the west end and +2.63 ft. at the east end, indicating 

that by design and installation, the intended flow direction at the time this pipe was installed 

was from west to east. The presence of culvert CT3 has no bearing during this period 

regarding a hydraulic connection from channel C1 to Piles creek as the elevated road (R1) \ . 

acts as a berm to prevent the flow of water northward to Piles Creek. 

Standing water (SW) is visible in the southern cell of the western marsh, indicating that water 

is being impounded and does not flow through culvert CT3. This could be because culvert 

CT3 does not in fact exist as of this date. Alternatively, the water level in the southern cell 

of the marsh may be maintained by relatively high heads in channel C1. Two fill areas (FL) 

are located near the standing water (SW) within the southern cell. 

While the LCP site is likely to be hydraulically connected to channel Cl, channel C1 is clearly 

located hydraulically upgradient of the LCP site in the center of the ISP-ESI site. This 

conclusion is established on the basis of the configuration of the drainage channel that 

carries process water and stormwater from the former production area on the ISP-ESI site 

to the east to Arthur Kill, as shown on Figure 2-8. Additionally, these findings are 

consistent with the topographic data that were obtained later as part of the RI in 1990. 
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Large View (Figure 2-8) 

Each of the features described above on the close-up view is depicted on the large view map 

on Figure 2-8. 

The southern portion of channel C1 that meanders southeast has been separated into two 

sections by a fill area (FL), although the two sections have been connected with a culvert 

(CT4). A fill area (FL) has been added along South Branch Creek on the LCP site where a 

portion of South Branch Creek has been rerouted below ground. The box culvert (CT) 

along the southern loop of South Branch Creek is still visible. 

Construction activities have continued on the LCP facility with the addition of other 

. buildings, storage tanks, and the electrical switchyard. 

APRIL 3, 1959, PHOTOGRAPH 

Close-up View (Figure 2-9) 

The standing water (SW) visible on November 20, 1958 (refer to Figure 2-7), in the southern 

cell of the western marsh has expanded, thereby indicating water cannot drain from the 

southern cell. · This flow blockage is likely due to the non-existence of the culvert (CT3) 

connecting the western marsh area to the eastern manufacturing facility and/ or the elevated 

head in channel Cl. 

The standing water (SW) observed on November 20, 1958, in the northern portion of 

channel C1 is absent. 

Large View (Figure 2-10) 

Each of the features described above on the close-up view is depicted on the large view map 

on Figure 2-10. 
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There are no noticeable differences in the LCP facility, channel C1, and South Branch Creek 

on the LCP site since November 20, 1958 (Figure 2-8). 

APRIL 23, 1961, PHOTOGRAPH 

Close-up View (Figure 2-11) 

The standing water (SW) visible in the south-western portion of the site has expanded 

subsequent to April3, 1959, indicating that water still cannot drain from the southern cell. 

There continues to be no connection between the northern and southern cells of the 

western marsh area due to road R1, indicating that there is no flow of water between the 

southern cell and Piles Creek. The two fill areas (FL) located near the standing water have 

expanded following April3, 1959. 

The standing water (SW) that was absent from the northern portion of channel C1 m 

April 3, 1959 (Figure 2-9), is again visible. 

Large View (Figure 2-12) 

Each of the features, described above on the close-up view is depicted on the large view map 

on Figure 2-12. 

There are no noticeable differences in the LCP facility, channel C1, and South Branch Creek 

on the LCP site since April3, 1959 (Figure 2-10). 

DECEMBER 4, 1966, PHOTOGRAPH 

Close-up View (Figure 2-13) 

After April 23, 1961, a fill area (FL) located near Piles Creek was added in an east -west 

direction across the northern portion of the tidal creek channels in preparation for 
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construction of a dam separating tidal creek channels from Piles Creek. Tidal creek channels 

TC1, TC2, and TC3 are observed to contain more water than was previously observed which 

may be caused by a constriction of tidal flows from Piles Creek resulting from the addition 

of the fill. 

The marsh area south of road R1 has been nearly completely filled in (FL). A bridge (BR) 

has been constructed beneath road R1, connecting the northern and southern cells of the 

western marsh. The bridge (BR) provides hydraulic communication between the southern 

and northern cells of the western marsh which may have been required to accommodate the 

water that has apparently backed up from the placement of fill (FL) in preparation for the 

construction of a dam. 

The fill area (FL) located near the standing water observed on April 23, 1961, has expanded 

.· to almost completely fill this area. The standing water (SW) observed in the southern cell of 

the western marsh ori April 23, 1961 (refer to Figure 2-1 0) is largely absent. 

· Overhead power liries (OPL) were constructed in this fill area (FL). 

After April 23, 1961, the northern portion of channel C1 received fill (FL) to partially 

backfill the channel. 

Large View (Figure 2-14) 

Each of the features described above on the close-up view is depicted on the large view map 

on Figure 2-14. 

A fill area (FL) has been added to the portion of the South Branch Creek located on the 

LCP manufacturing portion of the property. Additional fill has been added along the South 

Branch Creek on the LCP site where more of South Branch Creek has been rerouted into a 

covered channel. The box culvert (CT) visible along the southern loop of South Branch 

Creek in 1961 has been completed and covered. A system of wooden flumes and concrete 

trenches have been added to connect South Branch Creek between Avenue B and 
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Avenue C, which extend northward along Avenue C, then extend westward along the 

northern boundary of the site across Avenue D and connect into the ditch system of the 

ISP-ESI site. The portion of the South Branch Creek remaining above ground is located· 

east of the manufacturing area of LCP. Some of the standing water (SW) observed on 

April 23, 1961, in the southern section of channel C1 that meanders southeast is absent. A 

fill area (FL) has been added to the eastern-most portion of the southern section of 

channel C1. 

Additional construction activities have occurred on the LCP facility since April23, 1961. 

APRIL 11,1967, PHOTOGRAPH 

Close-up View (Figure 2-15) 

The high water levels in tidal creek channels TC1, TC2, and TC3 continue to be visible 

which are likely caused by a constriction of tidal flows· from Piles Creek caused by the 

addition of fill (FL) in preparation for the construction of a dam separating the tidal 

channels from Piles Creek. 

The standing water (SW) observed on December 4, 1966 (refer to Figure 2-13), In the 

southern portion of channel C1 is absent in some areas of the channel. 

Large View (Figure 2-16) 

Each of the features described above on the close-up view is depicted on the large view map 

on Figure 2-16 . 

There are no noticeable differences in the LCP facility, channel C1, and South Branch Creek 

on the LCP site since December 4, 1966 (Figure 2-14). 
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APRIL 16, 1968, PHOTOGRAPH 

Close-up View (FigUre 2-17) 

After April11, 1967 (refer to Figure 2-14), the construction of a dam has been completed 

between the tidal creek channels and Piles Creek. As a result of the dam, standing water 

(SW) is visible in the northern area of the marsh, indicating that this area no longer drains to 

the north to Piles Creek. In fact, the northern cell of the marsh has been completely 

flooded, eliminating the tidal creek channels previously visible. Water from these areas likely 

flows through culvert CT3 into-channel C1. 

A fill area (FL) is located in the northern cell north of road R1. 

Standing water (SW) is visible in the southern cell of the marsh along a channel. 

The standing water (SW) that was absent from the southern portion of channel C1 on 

April11, 1967, is again visible. 

Large View (Figure 2-18) 

Each of the features described above on the close-up view is depicted on the large view map 

on Figure 2-18~ 

The standing water (SW) that was absent from the southern portion of channel C1 on 

April 11, 196 7, is again visible. 

There are no noticeable differences in the LCP facility and South Branch Creek on the LCP 

site since April11, 1967 (Figure 2-16). 
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APRIL 9,1977, PHOTOGRAPH 

Close-up View (Figure 2-19) 

The presence of the dam continues to provide hydraulic separation between the ISP-ESI site 

and Piles Creek. After April16, 1968 (refer to Figure 2-17), the fill area (FL) in the northern 

marsh has expanded. Evidence of impounded water in. the western marsh indicates that 

water does not flow from the southern and northern cells of the western marsh to Piles 

Creek due to the presence of the dam. Water apparently flows from the western marsh area 

east through culvert CT3 to channel C1. 

Standing water (SW) is visible east of channel C1. 

Large View (Figure 2-20) 

Each of the features described above on the close-up view· is depicted on the large view map 

on Figure 2-20. 

The previous course of South Branch Creek from A venue B to the Arthur Kill was altered 

between Apri116, 1968, and 1972 to allow the construction of the ISP-ESI WWTP at its 

present location. Accordingly, the portion of South Branch Creek east of the railroad tracks 

is now a narrow channel that discharged to the Arthur Kill on the LCP site, located 

approximately 950 feet south of the former South Branch Creek channel. 

There are no noticeable differences in the LCP facility since April16, 1968 (Figure 2-18). 

DECEMBER 22, 1978, PHOTOGRAPH 

Close-up View (Figure 2-21) 

There are no noticeable differences since April 9, 1977 (refer to Figure 2-19). Impounded 

water in the western marsh indicates that there is no flow from the southern and northern 

22 
P: \A Clients \LCP\ 127806(Prc-Ph_II_RI) \ Phascii_RIWP\ Historic_Drainagc_Rcport \HA 1 01206(LCP _historic_drainage_rpt).DOC 
02/29/04 



I 

' I: 
.• ~ 
I 
I 
'-' ,, 
!,. 
~I~ 

1\ 
I , .. 
II 
I 
I 
,I 
"-rr• 

·~ 
,II 
I 

cells of the western marsh to Piles Creek due to the presence of the dam. Water from the 

western marsh area flows east through culvert CT3 to channel Cl. 

·Large View (Figure 2-22) 

· Each of the features described above on the close-up view is depicted on the large view map 

. on Figure 2-22. 

There are no noticeable differences in the LCP facility, channel C1, and South Branch Creek 

on the LCP site since April 9, 1977 (Figure 2-20). However, the present WWTP plant 

consisting of the three large lagoons is now operational which means that South Branch 

.. Creek is no longer used as a waste water discharge. 

NOVEMBER 15, 1988, 1995, AND SPRING 2002 PHOTOGRAPHS 

Close-up View (Figures 2-23, 2-25, 2-27) 

There . are no noticeable differences smce December 22, 1978 (refer to Figure 2-21 ). 

· Impounded water in the western marsh indicates that there is no flow from the southern and 

northern cells of the western marsh to Piles Creek due to the presence of the dam. Water 

from the western marsh area flows east through culvert CT3 to channel C1. 

Large View (Figures 2-24, 2-26, 2-28) 

Each of the features described above on the close-up view is depicted on the large view map 

on Figures 2-24, 2-26, and 2-28. 

There are no noticeable differences in the LCP facility, channel C1, and South Branch Creek 

on the LCP site since December 22, April 9, 1977 (Figure 2-22). 
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3.0 SUMMARY 

An evaluation of available data reveals that groundwater and surface water from the LCP site 

would not have flowed. historically from the LCP site to Piles Creek. The conclusions 

regarding the patterns of groundwater flow are based on site-specific groundwater 

investigations and associated numeric groundwater flow modeling in which groundwater in 

the area of the LCP site is shown to flow eastward toward the Arthur Kill. Notwithstanding 

the fact that surface drainage from the LCP site was connected to the ISP-ESI ditch system, 

the data show that it was for the function of letting the ISP-ESI ditch system flow through 

the LCP site (and not vise versa) that surface drainage from the LCP site would not have 

flowed across the ISP-ESI site to Piles Creek. Both groundwater and surface water from the 

LCP site would have followed current flow patterns and would have flowed historically to 

the Arthur Kill. 

The site surface drainage history was performed using available aerial photographs and other 

site data. The data reveal that drainage would not have flowed from the LCP site to Piles 

Creek. While the LCP drainage system was physically connected to the ISP-ESI drainage 

channel system, the LCP site was on the downstream end of the system. Therefore, water 

from the ISP-ESI site flowed through the LCP site to discharge to the Arthur Kill. 

Furthermore, the portion of the ISP-ESI drainage channel system to which LCP was 

connected was hydraulically separated from Piles Creek for most, if not all, of the period that 

the LCP site was in operation. Therefore, waste materials from LCP site would not have 

flowed to or discharged to Piles Creek. 

The ISP-ESI andLCP sites utilized an interconnected system of surface channels to convey 

cooling water, wastewater, and stormwater runoff. . This water was treated and then 

discharged to the Arthur I<ill, via South Branch Creek, from 1955 until 1971, when the new 

ISP-ESI WWTP started operation. Four (4) different alignments of South Branch Creek 

have flowed from the ISP-ESI site and through the LCP site to discharge to the Arthur Kill: 

• Natural tidal channel prior to filling and development of the site (Figure 1-5). 
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• Man-made alignment looping to the south around the future LCP site from 1951 

to 1966 (Figure 1-6). 

• Man-made alignment, after 1966, into a covered channel (flume) replacing the 

southern loop around the LCP site (Figure 1-7). 

• Creation of a new, man-made channel discharge to Arthur Kill 950 feet south of 

the former South Branch Creek channel (1966 to present). 

I 

Due to its proximity with the Arthur Kill, the LCP connection to the ISP-ESI channel 

system (South Branch Creek) was located a relatively short distance upstream of the 

··discharge to the Arthur Kill. Therefore, while the systems were interconnected, flow from 

the LCP site would not have flowed upstream and backwards through the WWTPs over the 

ISP-ESI site to Piles Creek. 

In addition to the flow patterns described above, the drainage channel system in the eastern 

half of the ISP-ESI site, which was the portion connected to the LCP site, was hydraulically 

separated from Piles Creek for the entire period that the LCP site was in operation. A 

. possible exception to this statement is a brief period from about 1966 to 1968, after 

construction and filling activities began to eliminate hydraulic connection to Piles Creek 

prior to final completion of the dam. Even so, the surface water drainage patterns indicate 

that surface water originating from LCP would not have flowed upstream across the 

ISP-ESI site. At other times between 1955 and the present, separation was afforded by the 

lack of a hydraulic connection between the various site drainage channels. (Figures 1-5 

through 1-9) The hydraulic separation between the eastern and western portions of the site 

was progressively eliminated by the construction of a bridge and culvert in around 1961 and 

1966 or 1968, respectively. However, a dam was constructed in 1968 that provided a 

positive separation between the ISP-ESI drainage channel system and Piles Creek. 

It should be noted, that the aforementioned Bridge is located nearly Vz mile upstream of the 

LCP site. Surface water from the LCP site drained eastward to the Arthur Kill not toward 
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the upstream Bridge. The existence of the Bridge is only mentioned because, for all other 

years of LCP operation, there was a confirmed dam, berm and/ or topographical barrier 

located upstream of the LCP Site. However, even without upgradient topographical 

obstructions, the surface.water, shallow groundwater and deep groundwater beneath LCP.all 

flowed directly to the Arthur Kill. LCP is located on the shoreline of the Arthur Kill and the 

Arthur Kill is the dominant region groundwater and surface water discharge point. Given 

that the groundwater and surface water flow from LCP was to the Arthur Kill, water would 

not migrate upgradient through the drainage system nearly Vz mile to Piles Creek, even in the 

absence of a physical upgradient barrier. 

Industrial activities at the LCP site began in 1955, at which point water flowed to South 

Branch Creek and onward to the Arthur Kill. The ISP-ESI drainage system connected to 

South Branch Creek upstream of the LCP site, as described above. Later, the orientation of 

South Branch Creek on the LCP site was significantly modified where it was relocated by 

1966 into a covered channel (or "flume"). At the same time, the discharge of South Branch 

Creek to the Arthur Kill was relocated 950 feet to a point 'on the LCP site. Water collection 

on the LCP site was apparently modified at this time; the portion of South Branch Creek 

that previously looped around the southern side of the process area was replaced by a 

continuous concrete drainage trench. This trench directed stormwater to a treatment area 

prior to discharge to South Branch Creek. Around the same time, process water handling 

was also modified in which this water was collected and pumped to the ISP-ESI treatment 

plant. This wastewater treatment arrangement was used by LCP until the plant ceased 

operation in 1982. 
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BLOCK 587, LOTS 1 & 2. 10", PREPARED BY KELLER & 
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CLAIMS MAPS OBTAINED FROM NJDEP, LAND USE 
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MANAGEMENT AS SHOWN ON KELLER & KIRKPATRICK 
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4/05/02 ARE SHOWN IN GRAY. INFORMATION 
OBTAINED FROM DRAWING TITLED "ALTNACSM 
LAND TITLE SURVEY, ISP ENVIRONMENTAL SERVICES INC. , 
BLOCK 587, LOTS 1 & 2. 10", PREPARED BY KELLER & 
KIRKPATRICK, (PROJ NO. 2020408. 10, 8/26/03). 

2. LOCATIONS OF RECENT DRAINAGE CHANNELS FROM 
KELLER & KIRKPATRICK DRAWING N0.1, ABOVE, 
AND ECKENFE;DER INC. DRAWING LISTED IN NO. 3, ABOVE . 

3. LOCATIONS OF HISTORIC DRAINAGE CHANNELS FROM 
ECKENFELDER INC. DRAWING LISTED IN NO. 3 ABOVE . 

4. LOCATION OF FORMER SOUTH BRANCH CREEK 
CHANNEL SOUTH OF THE LCP SITE OBTAINED BY BROWN & 
CALDWELL FROM AERIAL PHOTOGRAPHY DATED 5/16/54. 
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1. SITE MAP AND EXISTING SITE FEATURES AS OF 
4/05/02 ARE SHOWN IN GRAY. INFORMATION 
OBTAINED FROM DRAWING TITLED "AL TNACSM 
LAND TITLE SURVEY, ISP ENVIRONMENTAL SERVICES INC., 
BLOCK 587, LOTS 1 & 2. 10", PREPARED BY KELLER & 
KIRKPATRICK, (PROJ NO. 2020408. 10, 8/26/03) . 

2. LOCATIONS OF RECENT DRAINAGE CHANNELS FROM 
KELLER & KIRKPATRICK DRAWING N0.1, ABOVE, 
AND ECKENFE;DER INC. DRAWING NO. 6070-003 , ABOVE. 

3. LOCATIONS OF HISTORIC DRAINAGE CHANNELS FROM 
ECKENFELDER INC. DRAWING LISTED IN NO. 3 ABOVE. 

4. LOCATION OF FORMER SOUTH BRANCH CREEK 
CHANNEL SOUTH OF THE LCP SITE OBTAINED BY BROWN & 
CALDWELL FROM AERIAL PHOTOGRAPHY DATED 5/16/54. 
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4/05/02 ARE SHOVVN IN GRAY. INFORMATION 
OBTAINED FROM DRAWING TITLED "AL TNACSM 
LAND TITLE SURVEY, ISP ENVIRONMENTAL SERVICES INC. , 
BLOCK 587, LOTS 1 & 2. 10", PREPARED BY KELLER & 
KIRKPATRICK, (PROJ NO. 2020408. 10, 8/26/03). 

2. LOCATIONS OF RECENT DRAINAGE CHANNELS FROM 
KELLER & KIRKPATRICK DRAWING N0.1, ABOVE, 
AND ECKENFE;DER INC. DRAWING NO. 6070-003 , ABOVE. 

3. LOCATIONS OF HISTORIC DRAINAGE CHANNELS FROM 
ECKENFELDER INC. DRAWING LISTED IN NO. 3 ABOVE. 

4. LOCATION OF FORMER SOUTH BRANCH CREEK 
CHANNEL SOUTH OF THE LCP SITE OBTAINED BY BROWN & 
CALDWELL FROM AERIAL PHOTOGRAPHY DATED 5/16/54. 
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LCP CHEMICALS - NEW JERSEY 
FOOT OE SO~TH WOOD AVENCE 

LISDEN CITY, UNION C0UNTY, NEW JERSEY 
EPA IOU NJD079303020 

-~ 

J.CP owns a twenty-six ( 26) acre chemical manufacturing facility in Linden 
•'hich is currently used exclusively for the storage and transfer of 
methylene chloride and caustic soda. GAF Corporation aquired the property 
in 1950 from the u.s. Government, filled an area of C\.)astal • .. :etlands on 
site, and developed it for production of liquid chlorine by the mercury 
c~ll process. LCP purchased the facility in 1972 from GAF and with a fe\~ 
minor modifications of the process continued chlorine manufacturing. until 
s~ptember 1985. Other property within 1.5 miles is zoned for heavy 
industry (B.P. Oil, E.I. DuPont. GAF, Northville Industries) and 
transportation (New Jer~ey Turnpike). Also, Union Carbide operates the 
Linde Hydrogen Plant (LHP) as a. tenant organization at the LCP Linden 
facility. Site security is adequately maintained by a perimeter chain link 
fence, a twenty-four (24) hour/day guard staff, and closed circuit TV 
c.'lrneras. finisl1ed products are transported in bulk quantities via tank 
truck or rail car, and stored on site in three (3) aboveground tanks with a 
tulal t:cmbined volume of 1. 02 million galle: ts . 

The Citr of Linden is a densely populate C. ~ cba11 area, such that, ~o~ithin 
three miles of the LCP f2cility a.n est•.r.Jated 62,500 peuple were in 
re::;idence as of Det.:ember 1984. Linden is supplied with potable water by 
sur fact' resevuirs located in Clinton, NJ appro:<imately thirty miles to the 
~o~est. The Arthur Kill. located almost 1100' off-site to the east is used 
fur recreational boating and ~n endangered spedes. the Peregrine Falcon. 
is knO\>n to hunt in the salt marshes nearby. 

Lcr•s Treulley Point PlauL is situated dire<.:tly upon a betrogeneous fill 
material composed of sand. gravel, brick. and slag up to 10 or 15 feet 
thick. .Bedrock occurs at 30 to 40 feet belo\i grade and consists of a red 
sandy shale overlain by. 10 to 15 feet of glacial deposits and.20 feet of 
organic silt, ·clay and peat. This portion of the New Brunswick Formation 
is not used as a P''table aquifer within several miles of. the facility due 
to the salt intrusion from the nearby coastal waters. LCP was provided all 
of its' potable and industrial water requirements (430,000 gallons/day when 
at full produc.:tion in 197')) frc.•m the ElizabethtO\.n Water Company. LCP does 
m<.•intain five (5), N.IPDES Diat.:harge to Ground Water (DGW) permitted. 
mot'i taring \.'ells \o'hich are scree:-ed in sand lenses of the glat:ial till aud 
orgcnic sediments. Within· these wells the depth. to ~o~ater and salt 
concentrations vary according "ta.._ the el:il and flow of the tides. 

The "mercury cell process" yiel~s chlorine gas throu~t the electrolysis of 
a sndiwr, chloride (bl"ine) solution in the presence of ruetalic werc\1ry. An 
iimlilgum of mercury and· sodiwn is removed from the cell and used to 
hydro1 i::e ·•at.er f•Jnning sudiwn hydroxide and hygrogen gas (,.:hi ch Rre a lsu 
cou:edc:ally va lnab le). ~IP. tali c mer<:ury was re~:overed and rec:.T lerl in a 
hr'i,lt: pnrifi;·atjcm Pl'Ot"t::ss. hut incompletely yit'ldiug a sludge rf'sidue. 
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LCP ~o.·ast:s iricluded: mercury ~ontaminated sludges. mercury vapors. spent 
lubricating oils, transformer oils, de greasing solvents. process 
;.·a£te;.·a~. spill \\'!iSh d::n.-n. and storm\•ater runuff. LCP's tenant LHP 
purportedly rices not generate any hazardous wastes. Mercurv sludges ~e 
landfilled on-site in the Brine Sludge Lagoon for at 
years,·until ~en LCP. began storing this waste in 
prior toShippment o -site. . ercury vapor emissions were discharged to 
the atmosphere from process equipment and an on-site sludge roaster under 
permits from the NJDEP DEQ Air Pollution Control Program. Spent 
lubracating oils. transformer oils, and degreasing solvents were stored in 
55 gallon dn.UlJS before shippment off-site for . recovery. I'tocess 
wast~water, stonnwater t'UT10ff and process equipment, 
the Farking ot. an transfer areas was treated then discharged t.o the 
South Branch Creek. a tributary of the Arthur Kill (classified "Saline 
Estuarine \>aters. SE-2" by the Division of Water Resources). 

Plant ~aste~ater &nd sludges were collected in a 500,000 gallon agitated 
tank. The dilute slurry \lias pumped to a 140.000 gallon settling silo No. 
4. T1.1e supernatant ~o•as directed to the efflut!nt treatment system a~d the 
settled solids to the 4.500 gallon surge tank at the sludge roaster site. 
The brine sludge composition was reported by LCP on June 9. 1975 to be: 15 
to 20 percent sodium .:hloride, 40 to 50 percent barium sulfate. 20 to 30 
percent calcium carbonate and/or sulfate, 2 percent metal hydroxides. 2 
percent dirt. and 100 t6 500 ppm mercury. Settling silo •No. 4, and the 
surge tank are no longer maintained at the Linden facility. The collection 
tan~: is in service only for emergency purposes as a holding tank for 
e:~cessive volumes of storm\o'ater. 

Effluent treatment consists of pH neutrali<:ation, contact \.With activated 
carbon. and fill ra t.ion. l'riur to construction of the cooling towers (in 
1980) NJPDES Discharge to Surface Water (DSW) pennits limitations for 
temperature \>'ere exceeded regularly. Other infractions included 
cccasionally alkaline pH and one major incident on August 20, 1979 when ten 
to twenty thousand gallonsof mercury tainted brine was discharged to the 
South Branch Creek. An analysis of sediment samples from the creek (below 
LCr's discharge outfall), as reported by Geragthy and Hiller Inc. February 
1')82, indicates that mercur)· is present at 46 ppm. LCP began recycling its 
process \Oast.ewater in 11)82 and amended the DSW permit.to reflect this 
change. Currently only stonnwater runoff and spill wash down after 

~~~~ .... .-----~--~----------------~~---------------treatment, sre discharged. 

AREAS OF CONCERN: 
Enforcement personnP.l \o'ith the Division of Hazardous Waste Management 
reported evidence of nwuerous small releases observed during inspections in 
1?80, 81, 82. and 83. 

9/17/80 Bd ne sludge was observed on the gravel near the _,sao .• 000 
gallon "collection tank." 

10/'J/80 Brine sludge •as observed on tht:' gravel in thP. \'icinit.y nf 
"Set.tling Silo 04." 
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1/21/81 During the inspection a liquid \o'as observed spewing from a 
cracked PVC pipe near the 500,000 gallon collection tank and 
the pump pit. 

3/19/81 An acid spill (9' x 4') was noted on the soil near Building 
~220 and Avenue C. 

10/22/81 A brine sludge slurry release from a transfer line was 
evidenced by a 1' x 15' spill area located on Avenue B 
between the pump pit and the Brine sludge Lagoon. Also, ·a 
10' x 4' hydrochloric ac.id spill area was noted approximately 
15' northwest of the 500,000 gallon collection tank. 

. . 
11/19/81 The brine sludge slurry spill area noted on the previous 

inspection has expanded to cover a 125' x 30' area along the 
railraod tracks. 

4/13/82 Sodium sulfide crystals were evident on the gravel surface in 
the pump .Pit area. Also noted was a salt spill at the 
railroad siding area. 

8/5/82 Yellow crystals (probably sodium sulfide) was observed to 
cover a 10' x 15' area of broken asphalt near-building #240. 

2/28/83 Approximately two cubic yards of rubber liner from the 
caustic tank were deposited within the brine sludge lagoon in 
violation of the DEQ ACO. 

Late in l'J82, LCP paved the railroad siding and adjacent areas, the area 
under the salt silos, and sections of Avenue C. 

In addition to the areas noted by DEP personnel a former employee of LCP 
has alleged several other sites of possible contamination. 

1. The soil surface between the compressor building 4~231 and the 
railroad tracks received . mercury contaminated sludge which was 
excavated from the Brine Sludge Lagoon. 

2. Prior to OSHA requiring the repair of the cracked and broken 
concrete floor within the mercury cell Buildings #230 and t~240, 
numerous spills \•ere transmitted to the underlying soils. 

3. The willful destr~ction of unfavorable laboratory analytical 
results from effluent sampling of the outfall to South Branch 
Creek·may have obscured LCP's impact to the sediments and surface 
waters downstream o( the facility. _ .. 

The former owner (GAF Corporation) operated a Waste.Water Treatment Plant 
(\ot'WTP) at this facility, principally for pH neutralization. through the 
1?50's, 60's, and early 70's. . Purportedly the site oC this treatment 
system was paved over and is currently used to maintain an extensive 

/ 
I 

elel:trical powt!r transformer substation. ,r--- . ____ .. ·- ---~ . .r ~ 
!6Z ~I() 
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l'\ lT .A.\AL YS 1 ~: 
Th•.'r~ are !0ur (1.) S0lid W'lste !'13n3g~t'1etlt L'nils ~SI•i'1l"s) at the LCP 
! a•_·i 11 t' in Lind":'n. Tlte "Brine" Sludge Lago0n" .:is the only PCP_l. regulated 
un: t. The "Ul~!!!-Fi:-:" Lag•.:-C.n. the "Sludge ~~O'iS ter". 2!1ri t!l~ "Contain'"!r 
5t<Jr.lg~ Area" (CSA) comp:ize th'!' remaining three units. A RCR~ rart A 

::-errnlt a!'rlicat ion \.·as submitted b~· LCP • . .m August 13. 1980. Siuce the only 
TSD activity on-site (the Brine Sludge Lagoon) was certifi'!'d closed in 
S•!ptemb~r 1985 the pat·t B arplicalit.m 1•as c•.msidereri unnecessary in lieu of 
a r~·st closure rennit. 

1. Th~ Brine 5l•Jdge Lrig•,on Fas an urtlined surf2ce iwromv..l.menl ill •·;hich 
n~ep_·ur" contan:inale~l sludges Pere dispt>~ed of for t1,•enty (20) ye"lr~ or 
more. ·The lagoon \o':ilS roughly a trarezium. BJ.'proximatel:-: 275' x 200' x 
220' :-: 80 1. and the a-::cU!!!ulat~d \o.'aste \'Olum-e e~lin!ated at 30.~00 cubi•: 
yards. Analysis of the sl'..!dge in the lagoon ...,·;.;s perf•.:onn~d tJ~: Lhe 
Princetr.:o!l !':'Sting Labt'ratories June 15. 1981 \\hid1 indicated that 
merrury was present at 340 ppm. 

II! r_1rder to pre~ 1 ude '''('rker e:-:posure to mercury vart'r~ em ina t ing f r('lll 
the disturbed surface of the Brine sludge ami Chem-fix la.go~ms during 
dr_·.snre t'perat.ions. the t'SEPA and NJDEP ·required lCI' to !:mspend 
manufacturing anrJ restrict a-: cess t•) the site from 1982 until 1984. 
Closure operations (concluded Seplem~er 1985) included a clay cap. 
soil c0ver. grading, and seeding . 

1 he ( 5) ~h3lloF N JPt~ES permit. ted \·'elh monitor leach<> t€ 1·~·l•!.a~es t•-' 
the phre·1ti-: surfa•..:e. Quaterly reports of anal~·~is fl·om these "'ells 
indica:e th:!t con-::entration!:' of the metals: lead. chromium. cadmium. 
!!Jen:ury. seleniu!n. sib·er, aud radium hav':! e:-:ce~dP.d rennir.ted 
para'!l-=ters on s~veral o-:casi·:ms beth·e~n 1982 and 1987. Elevated 
merr.:ury levels detected in the soils from the mouilor "'ell borings (up 
t•.' 500 Pf'!!l) and from the land surf ar:~e (up to 1 . 500 ppm) are, a-:c•.1rding 
to a Ger!ighty and· ~iller Inc. rep•_,rt d?..ted February 1'l82. "the result 
'-'f pres~nt or prior land use" and "repre!:ient 1-:.'"' ::;r..,lubility compolmds • ~ 

j 

of sulfides. phosphates. <)r carbonates." ,J' ·-.t 

\'·el~l_:. are I y' ;',. 

u 

2. 

ln a recent!): i s~ued NJPDI:S DGW perni t. ft,ur ( 4) additional - v 
mandated in order to • ful!y characterize the local w'!ter table and <JI 
adequately monitor lea~~hate from this unit. Huring the Det:em!Jer 221 
1987 RCR..a. walk through site inspection conrincted by persmmel of · the 
Bureau of Planning aud Assessment. the HNtt meter detected organic 
'.·arors eminating fr•.:-m the hearispi:!c~ of ~:-:isting monitor 1.-ells P-1 and 
P-2. The ~dPDES 30 year post closure m::.·nitt_,ri!lg prc,grarn ~houJd be 
e~:panded to include .an initial sc:~n fryr priority p<~llutants Hnd 
volatile organic t:ompounds. . furtl!er inve~tig:-ttion of thi~. uni l i!; 
unwarranted at this time. 

' 
Th~. Chem-Fi~: Lag•,on was a surfa•.:e impoundment. used briefl;· in 1 ')76 
for e~:periments in stabilizing the mercury constituents of the brim• 
sludge. This lagoon \o'8S roughly triangular I 60 to 80 feet on each 
side. with a tot~l surface area of appro~i~ately 3.000 &quare feet. 
The lagt'on dikes were constructe•! to a height of 8 teet "'ith an 
eartberr1 core and crushed stone ct,ver. Th•o (2) 0.20 mil t.hick 

visqu-:ne pb.stic liners "'ere installed in the lagot'n •d1id1 
,-- ----, "'<iS al::;r.) 

{2(J~31~ 
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equipped with perforated under . drain system for leachate collection. 
The lagoon contents. 460 cubic yards of treated b.rine sludge. was 
transfered to the Brine Sludge Lagoon in 1983. The Chem-fix lagoon 
was subsequentiy excavated. filled, -graded, and seeded. The proximity 
of the Chem-Fix Lagoon site to the Brine Sludge Lagoon site enables 
the NJPDES DG\ot' permitted wells to monitor any leachate releases to the 
ground water from either unit. A further investigation of the 
Chem-Fix Lagoon is not warranted at this time. 

3. The Sludge Roaster was designed and built in 1978 to vaporize mercury 
from steam dryed brine sludge, and thereby decontaminate the waste 
sufficiently to allow for final disposal at an off-site ·sanitary 

J 
i 

I 

landfill. The roaster system was situated on a 16' x 40' concrete J 
pad. one (1) foot thick, equipped with surface drainage cuannels 

·(connected to the Waste Water Treatment Plant) and a Cinder block 
curb. An Administrative Consent Order (ACO) issued September 1. 1981 
required LCP to submit an application for a Hazardous Waste Facility 
(HWF) permit to operate the roaster unit. Otl June 30. 1982 the Bureau 
of Hazardous Waste Engineering (BHWE) denied the permit and LCP 
subsequently abandoned the process. 

4. 

A November 5, l"J81 inspection by enforcement personnel of the 
Division of Envirorunental Quality, Air Pollution Contrql Program 
discovered a nlpluredmuffler plate on the sludge roaster that allowed 
excessive quantities of mercury vapors to be released to the 
atmosphere. Starting in 1985, ·this unit was dismantled and most of 
the components shipped to other LCP facilities around the country. No 
further investigation of the sludge roaster is warranted at this time. 

The Container Storage Area (CSA) is a 300 square foot concrete pad, 1 
foot thid. with a 4 to 8 inch . c.:urb. Approximately 40 (55 gallon) 
drums or 2,000 gallons of waste: lubracating oils, transformer oils, 
disgreasing solvents, and dewatered brine sludges could have been 
stored on this unit at any one time. These wastes were shipped 
off-site for proper disposal within 90 days. During the recent RCRA 
walk througll inspection (December 22, 1987) no containerized wastes 
~ere present at this unit, however the .surface of the pad ~as covered 
~ith an absorbant materi~l {speedy-dry) and some otly residues were 
nuted on the gravel in the surrounding area. A limited investigation 
in the vicinity of the container storage area should be performed to 
determine the exLenL of contamination which may have occurred. 

PER."'ITS: 
NJFDES Discharge to Surface · Water (DSW) permit 
permission to discharge stot'111Water nmoff and 
treatment, through one uutfall to South Branch 
This DSW permit was issu~d August 10, 1987 and is 
}q')l • 

~NJ0003778 grants LCP 
spill wash-down. after 

Creek (classified SE~3). 
effectiv~ until April 30, 

NJPDES Discharge to Ground ·Water (DGW) permit ~.INJ000.'3778 .· grauts LCF 
pcnn'i ssiou t.o continue post-c:losure ground water monitoring of. the wells 
sunoundi.ng the closed laguous and to implement the utndified Post-Closure 
rhn. "The potential discharge is leachate from the lagoon to the ground · 

. . ·Sj/310 
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•·aters of the State. to the organic (marsh) deposits of recent 
age, the1 K:Hitan-!1agothv formation of the Cretaceous age, and 
Bruns\•ick formation of the Jurassic age." The DGW permit ...,as 
October 30. 1987 and is effective until November 29. 1992. 

Air Pollution Control permit (J044133 was issued on March 3, 1980 
LCP pertnission to operate the Sludge Roaster System. This permit 
on October 5, 1982 well after LCP suspended operation of the 
November 7, 1981. 

Other Air Permits inCluded: 

PERM1T # UNIT EXPIRATION 

067418 Boiler Stack 2/17/89 
020928 Pura-SIV stack 11/9/85 
037033 Mercury Cell Des'truct Tower 3/26/89 
040435 Mercury Cell Destruct Tower 3/26/88 
076056 Mercury Cell Destruct Tower 5/15/87 
036994 HCL Scrubber 6/11/88 

geologic 
the New 

issued 

granting 
expired 
roaster 

DUE 

036993 HCL Scrubber 11/20/88 
035067 HCL Scrubber 3/28/88 

REGl:1.ATORY ACTIONS: 
An A~ninistrative Consent.Order (ACO), was issued September 1, 1981 by the 
~JDEP Di\'ision of Em·ironment Quality. The ACO required LCP to apply for a 
permit to operate the Sludge Roaster as a hazardous waste treatment 
fadli tY. to submit bi-\t.·eekly progress reports of activities at the brine 
sludge lagoon. to submit applications for closure of the Chem-Fix Lagoon 
and the Brine Sludge Lagoon. and to fully evaluate all potential avenues of 
release to the ambient env'ironment (ie. air monitoring, groundwater 
monitoring, soil boring, and surface water monitoring). 

A Civil Administrative Penality of $17,500.00 was assessed against a former 
tenant at LCP, the Kuhne Chemical Company (KCC) in November 1981. ~CC was 
issued a NJPDES permit 4J0027707 on September 9, 1974 to discharge 
uncontaminated, non-contact cooling water to the South Branch Creek. 
Analysis of effluent sampling from KCC's outfall, conducted January 1981, 
r~vealed extremely elevated concentrations of caustics and free chlorine 
(up to 124,430 ppm) and a correspondingly excessive alkaline pH. Aside 
front the obvious violation of pennit parameters the D\oo'R alleged J\CC' s 
discharge of waste materials was deliberate. 

RECOMME~DATIONS: 
Of the four SWMU's at LCP Chemicals in Linden only one uttit. the CSA 
requires correcti\·e action 1mder the RCRA post closure permit yro.gram. A 
limited investigation to include soil sampling in the vicinity of the CSA 
is uet:essary to determine the natitre and extent of contamination \ihich may 
ha\·e r~sul ted from past spi 11 events. 

The pre\'iuusly ci tf•d ''.J.reas of Concern" \>'hich ren1ain accessible. :ilso 
rcquiT~ soil salnpliug to \·~rify that adequate remediation "'·as accomplished 
at the numerous, dot·umented sites of small spills and· past releas~,f J'f/J 
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~urrently an inv~stigation of ihe grine Sludge Lagoon and the Chem-fi~ 
Lagr•0n is under the auspic·~s ,_,fa \JDLP Di\11. thirty >·ear, P'-'St clr: .. ~ur!! 
ground 1•at.er rr.-:onitoring p!o;;ram. Cnnsid..:ring of the lo:.mge•:it;· c·f the 8ri!le 
51ud;;-= Lag·-"-'11 ar1d th~ d~ 1.ectPd presence of \'OC' s in the \o:ell heads during 
the RfA-VS1. the NJPDES DG\' rermi t should be modified to re•~nire an init.ial 
sr:·m !!•!' pr:it:.,rit;· pr_,lJutants <mri '.'olat.il~ t•rg::mic compound=. Further 
:nvE>stig••.tion a:1d/c·r <:C'rrective ar:ti.on und~r PC'R.J, ma;· be ne<.:e!:i!:i'iry ~H S'Jn!':! 

fut'.lre •.~ate pending results of the rresent. =urvey. 

T' !e Sh.dge R•Y·~.s ter Sys lem r.::•:mr.::re L~ rad ~,;as j ll tar.: l :md the ne:~rh;· S•)i b 
a~·re:o~·ed ur!sta ined on December 22. 19f{7 duriug tl1e RfA-VSI. A btrt.her 
i.nv~sti.g::Hi•.'n of t!tis ul!it is U!tF:lrranted at this time. 

All :icti'JJJS ta!:.l?.n at this f3cilit:·' by the l1 ~n·.~. shr.mld be integraL~d F'ith 
?revious activities and closely coordinated ~ith th~ NJDEP . 

100652 
·····~;sl~0 
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I. DOCUMENTS REVIEWED 

DOCUMENT NAME 01\TE AUTHOR LOCATION NO. PAGES 

~-
1. Waste Lagoon GW Monitoring 2/82 G&M Inc. BGWQ 50 

2. Closure & Post Closure Plans l0/21/86 llHWE BIIWE )0 

3. GW, SW, & Sediment Sampling 1980-87 LCP INc. BGWQ 200 

4. Review & Evaluation GW Monitoring 6/84 G&M Inc. BGWQ "'0 
~-

5. Evaluation and Site Inspection 5/82 EPA Edison, NJ EPA Edison, NJ 20 

6. Closure & Post Closure Plans 10/16/86 LCP BHWE 50 

7. Closure & Post Closure Plans 8/84 BGWQ BGWQ 80 

8. Closure Plan Chem-Fix Lagoon l0/81 LCP BHWE )0 

9. Closure Approval 11/7/83 BHWE BHWE 20 

10. Preliminary Report on Brine Sludge 6/9/75 Chern Fix Inc. /BHWE 20 

11. Sludge Roaster Plans & Sludge 
(--- --..., Analysis 1981/1982 LCP Inc. BHWE 50 

12. Health & Inspect Statement 1981 LCP Inc. BHWE .,....," ~ 
0 
0 13. Site Inspections 1980-83 DHWM Enforcement Metro 200 

' 0"1 
l11 

14. Permits 10/87 w NJPDES BGWQ BGWQ 100 

15. Report of telephone call 6/25/80 DHWM Enforcement Metro 

16. Report of telephone call 1/25/81 DHWM Enforcement Metro 

~ 
17. Report of telephone call 12/2/80 DHWM Enforcement Metro 1 

() 18. Compliance Monitoring Report 5/78 DWR Enforcement Metro 20 
"""\""""') 
~ 
~ 
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I. DOCUMENTS REVIEWED 

DOCUMENT NAME DATE AUTHOR LOCATION NO. PAGES 

l 
19. Compliance Monitoring Report 2/79 DWR Enforcement Metro 25 

20. ACO 9/1/81 DEQ Enforcement Metro 20 

21. Record of Violation 7/19/85 OEQ Enforcement Metro 2 

22. Discharge Report 2/7/79 DEQ Enforcement Metro 1 

23. Order 11/4/81 DEQ Enforcement Metro 

24. Investigation Summary 1/24/74 DEQ Enforcement Metro 

25. Complaint Form 1/27/81 DEQ Enforcement Metro 

26. Letter from LCP to EPA 3/20/87 LCP Metro 

27. Letter from LCP to DWR 4/24/87 LCP Metro 

28. Inspeciion Report, HRS 12/31/84 NUS Corp •. BPA 150 

29. Georlogy and GW Resources, 
Union County 4/19/82 USGS BPA 10 

1--' 
0 30. Letter from OFGW to NUS Corp. 11/15/84 DFGW BPA 
0 
0'\ 
l11 31. Air Permits 3/3/80 DEQ-BAPC Metro 20 
~ 

32. EPA Internal Memo 2/24/81 EPA-Region II DWR, Metro 

33. Administrative Penalty 10/7/81 DWR DWR, Metro )0 
) 

~ 
34. NJPDES Permit 8/30/80 DWR DWR, Metro 15 

~ 
C> 
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0 
0'1 
l11 
l11 
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II. OFFICES CONTACTED 

OFFICE 

1. BHWE 

2. 8GWQH 

3. DHWM Metro Enforcement 

4. DWR Metro Enforcement 

5. DEQ Air Program Enforcement 

6. Linden Board of Health 

7. DCJ 

8. Flood Plain Management 

9. ORS 

10. OEA 

11. US EPA 

12. DWR, Industria 1 Permits 

• 
CONTACT 

S. Wi 1 son 

J. Monroe 

T. Harrington 

H. Gaven 

P. Hayes 

P. Inverso 

M. Ryon 

TELEPIIONE It CONTACT DATE -

(609) 292-9880 12/l/87 

(609) 292.:..0424 12/3/87 

( 201) 669-3960 12/7/87 

(201) 669-3900 12/8/87 

(201) 669-3935 12/8/8 7 
,. 

( 201) 474-8409 12/11/87 

(609) 984-3900 12/ll/87 

(609) 296-2373 12/14/87 

(609) 292-5697 12/14/87 

(609) 292-8206 12/22/87 

(201-321-6658 12/22/87 

( 609) 292-0407 12/28/87 

"' 

.l 
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LCP CHEMICALS 
FOOT OF SOUTH ~OOD AVENUE 
LINDEN, UNION COUNTY, NJ 

EPA ID# NJD079303020 

100217 

I. FACILITY OWNERSHIP / BACKGROUND INFORMATION 

• 

O~ERSHIP: 

LCP Chemicals purchased the 26 acre chlorine production facility in 
1972 from General Aniline and Film Corp. (GAF) who owned the facility 
since 1942. E.I. Dupont owned the land, which according to aerial 
photographs was coastal marshland, prior to GAF. 

LCP leases two sections of their property. The ~estern section near 
the guard house, is leased by Union Carbide. They have been leasing 
the building and property since 1959 when the property was owned by 
GAF. The other leased section is Building 231. This building is 
leased by Microcell Technologies, Inc. They have leased the building 
since 1987. LCP also leased to Kuehne Chemical from 1974 to 1981, who 
operated in the area that is adjacent to Building 220 (presently a 
parking lot). 

FACILITY OPERATIONS: 
GAF began producing chlorine in 1961 by utilizing a "mercury cell 
electrolysis process". The process involved the electrolysis of a 
sodium chloride (brine) solution in the presence of metalic mercury. 
The residual mercury-sodium solution is then used to hydrolize water, 
forming sodium hydroxide and hydrogen gas. The metalic mercury was 
partially recovered and recycled in a brine purification process. The 
remaining mercury tainted sludge was placed into the Brine Sludge 
Lagoon. When LCP purchased the property they continued to process 
chlorine using the same process method with a few minor modifications. 
In 1975, LCP modified the electrolysis process by switching from a 
graphite anode to a dimensionally stable anode. The components of 
this anode would allow the leaching of the mercury so that the brine 
sludge could be recycled. Other products produced at LCP are caustic 

, soda, hydrogen chloride and bleach. (Preliminary Report on Brine 
·Sludge Lagoon). 

In 1976, LCP investigated ways to clean the Brine Sludge Lagoon and 
remove mercury from the wastes that were being produced. They 
contracted Chem-fix of Pittsburgh to set up a temporary lab and to 
construct the Chem-fix Lagoon to receive non-contaminated wastes. 
They operated the lagoon for six days and determined that this was not 
a practicle means of clean-up and the lagoon was abandoned. LCP 
investigated the possibility of mercury recovery from the brine sludge 
via a roasting system in 1978. The roaster was designed and built to 
vaporize mercury from steam dried sludge. This would allow the solid 
waste to be shipped off site to a sanitary landfill. An 
Administrative Consent Order (ACO), issued September 1, 1981, required 
LCP to submit an application for a hazardous waste facility permit to 
operate the roaster unit. On June 30, 1982 the Bureau of Hazardous . 
~aste Engineering denied the permit and LCP subsequently abandoned the 
process. Since the permit was not approved, LC? was also required to 
close the Brine .sludge Lagoon under the September 1 , 1981 ACO. 7e1(J!' 

/ 
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Closure Plans for the ~NO lagoons were submitted by February 1983 and 
approved on November 7, 1983 . During the Closure of the lagoons , LCP 
closed down the production facilities in order to eliminate employee 
exposure to merc~ry. The c l osure of the lagoons was completed iri 
1984 . 

I n June of 1984 , LCP submitted a facility closure plan to NJDEP. This 
included the complete closure of all production areas due to economic 
reasons. The closure was completed in 1985. Since the closure of the 
production areas , LCP has operated as a storage and transfer station 
for methylene chloride , potassium hydroxide , sodium hydroxide and 
hydrochloric acid that is produced by other LCP facilities. The 
caustics and methylene chloride are stored in above ground tanks (five 
tanks , maximum volume 122 , 800 gallons). / Hydrochloric Acid is pumped 
directly from tank cars to tank trucks. 

Operations conducted by Union Carbide include the bottling, storing 
and transferring of hydrogen. They compress liquid hydrogen to 
hydrogen gas , ~ottle it and ship it to their clients. Occasionally 
they produce gas mixtures of hydrogen with either argon or nitrogen. 

I 

Union Carbide has had two environmental releases. One ;was an air 
release , which occurred on September 15 , 1988 when a safety valve blew 
off a truck causing a release of hydrogen gas (60,000 cubic feet) . 
The other was a series of oil releases that occurred over a period of 
several years. The soil contamination was reported by Union Carbide 
on October 14, 1987 to NJDEP's Division of Hazardous Waste, Metro 
Bureau of Enforcement. Union Carbide was issued· a Notice of Violation 
(NOV) on December 1, 1987 for the discharge of a hazardous substance. 
They responded to the violation by contracting IT Corp to excavate the 
oil contaminated soil near their past waste oil storage area. The 
soil was excavated and backfilled to conform to the sites topography 
i n May 1988 . 

Also in 1988 , Union Carbide underwent a plant upgrading that was 
overseen by IT Corp. This included the dismantling ~f a hydrogen 
tank, cleaning and replacing of compressor parts and pipelines. A 

, small amount of mercury was recovered from the area of the hydrogen 
·cank by IT Corp . 

Microcell Technologies Inc . is a pilot plant that produces small , 
hollow glass spheres that are used as a strengthener in steel. 
Xicrocell does not store, treat or process any hazardous substances. 
They have a completely closed cooling system so there is no 
requirement for a discharge permit. There is no evidence of 
environmental releases at this site. 

Kuehne Chemical Company was contracted by LCP to handle the loading of 
LCP's products. Kuehne also manufactured sodium hypochlorite and 
chlorine gas. On January 8, 1981 an NJDEP inspector visited Kuehne 
and had noted a violation in their NPDES #NJ0027707 discharge to 
surface water permit. Kuehne's discharge had both high and low pH 
levels and elevated levels of free chlorine. On October 7, 1981 NJDEP 
Division of Vater Resources issued an Administrative Penalty 
Assessment against Kuehne for $17,500.00. Kuehne ceased operations at 
the site on January 27 , 1981. ~ { ?,~ 

1oo21s bo J~ 
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LOCAL DL~OGRAPHICS: 
LCP is locaced on 26 acres of filled marshland in the city of Linden , 
Union Councy, New Jers ey . The property is located in an industrial 
area along che Arthur Kill. Tne site is bordered by the Kill (to che 
east), GAF Corp.· ( to the west and north) and Linden Roselle Sewage 
Authority and Northville Industries Corp. (to the south). Densely 
populaced residential areas are located approximately 1.5 miles to the 
wesc with the nearest residencial home being approximately 0.5 miles · 
west on S. ~ood Avenue. The escimated populations living within a one 
m{le and a three mile radius of the site are 7 and 62,000 people, 
respeccively. 

TOPOGRAPHYfHYPROGEOLOGY: 
According to aerial photographs there are three major topographic 
changes at the LCP site. Originally S. Branch Creek flowed through 
the LCP property co the Arthur Kill. Between 1974 and 1977 the creek 
was damned on boch sides of the _production area. This resulted in two 
small ponds on GAF's property. The creek presently flows from LCP's 
scorage tanks to the Kill. The other two changes regard the Chem-fix 
Lagoon and the Brine Sludge Lagoon. 

j 

The Chem-fix Lagoon was constructed and operated in 1976. The Brine 
Sludge Lagoon was constructed by erecting earthen dikes to contain the 
sludge in the early 1960's. In 1984, the Chem-fix Lagoon was 
dewatered, excavated and back filled to conform with the site's 
topography and the Brine Sludge Lagoon was dewatered and capped 
closed. The 20 plus years of filling has caused the Brine Sludge 
Lagoon to be elevated approximately 40 feet above sea level. 

LCP is underlain by the Brunswick Formation which consists mostly of 
organic clays, silt, sand, gravel and a shale bedrock. The first 10 
to 15 feet below the surface of LCP is unconsolidated fill composed of 
sil t s, sands, gravel, crushed stone and brick. Beneath the fill is a 
dark gray organic clay layer that extends to the bedrock. Throughout 
the clay layer there are lenses of sand and gravel. Also between the 
fill and clay lay~rs there are occasionally peat mats. The red-brown 
shale bedrock is encountered between 40 and 50 feet below the surface. 

·The groundwater in this area is not used as a potable water source due 
to the salt intrusion from nearby coastal waters. There are two 
public supply well fields within a four mile radius of LCP. One 
belongs co the Elizabethtown ~ater Company and is located 
approximately 3.5 miles northwest of LCP. The other well field is 
owned by the City of Rahway and located approximately 3.5 miles west 
of LCP. The wells range from 50 to 350 feet in depth and are all 
screened in the Brunswick Formation. 

LCP monitors its groundwater under NJPDES permit (NJ0003778). The six 
monitoring wells currently maintained by LCP were installed along the 
perimeter of the Brine Sludge Lagoon in 1981. The following table 
lists the well numbers, total depth and screened interval. 

100219 



• 

• 

• 

• 

100220 
- 4. -

!JELL TOTAL SCREENED 
~m . DEPTH (feet ) INTERVAL (feet) 

~1 I 38.50 18.00-38 . 50 
~lA 10 . 00 5.00-10.00 
~2 39 . 48 18.00-28.00 
~3 31.77 15.00-30.00 
:1W4. 39.18 18 . 00-38.00 
~5 38.00 8.00-38.00 

LCP currently monitors five of the six wells (not MWlA) to determine 
the impact of the Brine Sludge Lagoon on the groundwater. Past 
monitoring reports have indicated that groundwater quality criteria 
had been exceeded for iron, manganese, total organic halogens (TOX), 
arsenic , cadmium, chromium, lead, mercury, selenium, silver and 
radium. During RCRA Facility Assessment visual site inspections (VSI) 
conducted by NJDEP Bureau of Planning and Assessment on December 20, 
1987 and April 13, 1989, the presence of volatile organic (VO) vapors 
were detected in headspace of Monitoring Wells 1, 2, 3, and 4. The 
wells are sampled quarterly for total organic carbon (TOC), TOX, 
phenols, dissolved metals and a few other inorganics. 

LCP was required to install four new monitoring wells under their 
final NJPDES permit issued on October 30, 1987. LCP wished to contest 
the well installation and requested an adjudicator hearing on February 
25 , 1988. On March 28, 1988, Donald DeNoon and Karl DeVoe of LCP, 
Michael McEachern of Geraghty and Miller, LCP's hydrogeologic 
consultant, and representatives of the Division of Yater Resources 
(DWR) met to discuss the installation of new wells and the adequacy of 
the present monitoring system. 

The DWR had three concerns with the present monitoring system. They 
were: 

The well screens are not all the same length and the wells are 
not all the same depth. 

, - A release from the facility might be diluted to a concentration 
below the detection limits . 

A leak from the lagoon might be moving above the main groundwater 
system as "perched water" because of the natural glacial deposits 
beneath the lagoon are low in permeability (G & M proposal 
5/10/88). 

To address these concerns Geraghty and Miller proposed that the wells 
be monitored with the use of a temporary "packer" or plug that would 
isolate the top five feet of screen that is below the water table . 
The DWR agreed that the study should be conducted . 

In July and August 1988 Geraghty and ~iller collected groundwater 
samples and analyzed them for antimony , arsenic, barium, beryllium, 
cadmium, chromium, lead, mercury, nickel, selenium, silver, thallium 
and pH. The samples collected on July 27, and August 30 were conduted 
with the use of a temporary packer and the August 29 sampling was 
conducted without the use of the temporary packer. MWl and MWlA did 
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not utilize a packer during the July 27 and August 30 sampling . This 
is because MWlA is a shallow well and MWl was filled with sediment 
i solating only the top four feet of screen below the water level. The 
analysis indicated that ~lA exceeded the New Jersey Groundwater 
Quality Standard of 50 ppb, for arsenic, with levels of 73 ppb , 76 
ppb, and 96 ppb. All other ~arameters monitored were below New Jersey 
Groundwater Quality Standards ( NJG~QS) for all samples from all wells . 

A comparison of the analytical results for wells sampled with a packer 
(July 27) and without a packer (August 29 & 30) revealed no 
significant differences, except in MW2, which exhibited an increase in 
barium when the packer was utilized. The concentration without the 
packer was 390 ppb while the concentrations with the packer were 750 
ppb and 670 ppb. All concentrations were below the NJGWQS limit of 
1 , 000 ppb. Mercury was detected only in MWlA. The concentrations for 
all three sampling dates were nearly identical; 0 . 58 ppb, 0.57 ppb , 
and 0.58 ppb . Again all of the concentrations were below the NJ~QS 
limit of 2 ppb. Also, a traca amount (8 ppb) of lead was detected in 
MW3 on the July 27 sampling round. Lead was not detected in any of 
the other wells or during either of the August sampling episodes. The 
lead concentration was below the NJGWQS limit of 50 ppb. 

These analyses lead Geraghty and Miller to conclude that since there 
was no significant differences , except for barium in MW2 , that there 
is no dilution occurring in the deep wells . Also, based on data 
provided by LCP, it has been determined that LCP has never used 
arsenic, therefore, the presence of arsenic is due to an outside 
source of contamination. The relatively invariant contaminant 
concentrations and the proximity of the well to the Arthur Kill 
suggest that the mercury and arsenic detected in the well represent 
background conditions in the Arthur Ki:l rather than contamination 
resulting from the LCP facility. (G & M January 89 Sam Report). 

As of April 1989 , the DYR had not yet reached a decision as to whether 
LCP would be required to install the additional monitoring wells . 
They also are considering amending the permit to include an analysis 
of volatile organics based on the findings of the December 22, 1987 

, VSI. 

SURFACE ~ATER: 
The surface waters of concern are the Arthur Kill, which borders the 
site on the east, and South Branch Creek, which flows through a 
section of the site and is a tributary to the Arthur Kill. The Arthur 
Kill is classified as "Saline Estuarine ~aters: SE2" by the DWR and is 
used for recreational boating. The Peregrine Falcon, an endangered 
species, is known to hunt in the salt marshes near the Kill. 

LCP operates a waste water treatment plant. When the plant was in 
full operation the waste waters from the electrolysis and sludge 
roaster as well as the plant's surface water run-off were treated and 
discharge to South Branch Creek under NJPDES permit NJ0003778. 
However, since the shut down of the plant's processing units, only 
surface run-off is treated . After treatment, the water is stored in 
an above ground tank. Due to the small amount of treated water , LCP 
discharges about two times a year. 
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From May 23 to May 26, 1988, Cosper Environmental Services Inc. 
performed a bioassay on LCP's effluent. The effluent samples 
collected were clear with no noticeable odor. There was a small 
amount of sediment present. The test organism for the bioassay was 
the sheeps-head ·minnow. There was no detection of the disease in the 
brood stock. For. this bioassay, there was a 5.0% mortality at 100% 
effluent. The results were satisfactory with a LC50 of >100% 
effluent . 

II. PERMITS : 

1. NJPDES: LCP was issued a surface water discharge permit NJ0003778 on 
August 10, 1987, which expires April 30, 1991. The permit allows LCP 
to discharge treated surface run-off and spill wash-down to South 
Branch Creek (classified SE-3). 

2. 

• 

LCP was issued a groundwater discharge permit NJ0003778 on October 30, 
1987, which expires November 29, 1992. The permit requires LCP to 
continue to monitor the wells surrounding the closed Brine Sludge 
Lagoon in order to determine the impact of the lagoon on the 
groundwater. 

I 

Air: Currently LCP has a grandfathered air pollution control permit 
/1076565, which is for· the vents on their methylene chloride storage 
tanks. Previously LCP had eight air permits for hydrogen chloride 
tanks and several chlorine process apparatus. Due to the closure of 
the production areas at LCP, these permits have been deleted. 

3. LCP submitted their Part A RCRA application on August 13, 1980. Since 
the only RCRA regulated uni~ was certified closed in September 1985, a 
Part B application was considered unnecessary in lieu of a post 
closure permit. 

III. SOLID ~ASTE MANAGEMENT UNITS: 

1. 

Twelve solid waste management units were identified at the LCP 
facility. The units are: The Brine Sludge Lagoon, the Chem-fix 
Lagoon, the SOOK Tank, the Waste Oil Drum Storage Area, Area BetWeen 

, Building 231 and Railroad Tracks, South Branch Creek, the Bullet 
'Tanks, Sludge Roaster, Salt Silo 4, past GAF Waste Water Treatment 

Area, the cracks in Building 230 and 240, and the Effluent Treatment 
Building. The only RCRA regulated unit is the Brine Sludge Lagoon. 

UNITS SUMMARY: 

Brine Sludge Lagoon: The lagoon is an unlined earthen surface 
impoundment, which is surrounded by earth dikes that extend about 
seven feet higher than the facility's average ground level. The 
lagoon is trapezium in shape, approximately 275 feet by 200 feet by 
220 feet by 80 feet. The total waste volume is estimated to be 30,900 
cubic yards, which was accumulated for over 20 years before the lagoon 
was closed in 1984 . 

Under an Administrative Consent Order dated September 1, 1981, LCP 
agreed to submit a closure plan to the NJDEP for the lagoon. LCP 
submitted the plan on July 16, 1982. The plan was amended on February 
28, 1983 and approved by the NJDEP on November 7, 1983. The lai~nf?~~ 
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received the excavated waste from the Chem-fix Lagoon, which was 
dewacered, compressed and covered with a two foot clay cap. The cap 
was then covered with a foot of soil and seeded. The closure was 
completed in November 1984. During the closure of the lagoon, NJDEP 
~nd USEPA required LCP to suspend chlorine productions to eliminate 
worker exposure to mercury. 

In 1981, LCP installed six monitoring wells to determine if there was 
any impact on the groundwater from the lagoon. These wells are 
sampled quarterly for TOC, TOX, phenols, dissolved metals and a few 
other inorganics. On several occasions between 1982 and 1987 
quarterly reports indicate that concentrations of lead, chromium, 
cadmium, mercury, selenium and silver have exceeded the NJPDES 
permitted level. / 

Under the July 31, 1981 NJDEP Administrative Consent Order, LCP was 
required to implement a monitoring program to evaluate the release of 
mercury and other metals to the ambient environment. The program 
includes air, groundwater and soils obtained from land borings and 
creek sediments. Geraghty and Miller were retained to conduct all 
sampling except air. Recon Systems was contracted to perform air 
sampling. (Attachment B). 

I 
Recon collected two sets of sampling data on June 4, 1981. The first 
set of samples was collect~d three feet above the surface of the waste 
pile. Concentrations of mercury ranged from 1000 to 5000 
nanogram/cubic meter (ng/m3) to 12,600 ng/m3 of mercury with ~n 
average concentration of 6400 ng/m3. Based on the mercury 
contamination levels, crosswind speed and the lagoons dimensions an 
approximately 113 g/day of mercury is emitted by the lagoon. 

Groundwater samples were taken on October 6, 1981 and October 15, 1981 
and analyzed by LCP's lab for dissolved mercury. All samples were 
below the USEPA Primary Interim Drinking Water Standard of 0.002 ppm. 
The water samples were also sent to Princeton Testing Labs to be 
analyzed for calcium, barium, iron and mercury. Again all wells had 
levels below 0.002 ppm for mercury. However, the levels of barium 

, ranged from 2.0 ppm to 7.0 ppm which exceed the NJDEP Action/Cleanup 
·Level of 1 ppm. 

Soil samples were taken from the monitoring well borings for MWl, MW2, 
MW3, MW4, MWS. The samples were analyzed by LCP for desorbable 
mercury with samples taken every 6 inches from the surface to the 
total depth of each well. Levels of mercury ranged from 0.26 ppm to 
772 ppm, with the concentrations decreasing with depth. Surface soil 
samples were also taken near the sludge roaster and across Avenue B 
near the railroad tracks. The samples were analyzed in the same 
manner as the previous samples and had recorded levels of mercury 
ranging from 27.45 ppm to 1,580 ppm. Also, one creek-bed sediment 
sample was taken and analyzed by LCP for mercury·. The sample 
contained 46.42 ppm of mercury. All of the surface samples exceeded 
the NJDEP Action/Cleanup Level of 1 ppm for mercury. 

On April 13, 1989 the Bureau of Planning and Assessment (BPA) 
conducted a RCRA Visual Site Inspection (VSI) of the LCP facility. 
The closed lagoon appeared secure. During the investigation of t/:J~~ 2r~ 
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monitoring wells, volatile organics were detected in the headspace of 
the wells by both the OVA and Hnu meter with readings ranging from 2 
ppm to 350 ppm. Also, on a previous VSI conducted by the BPA on 
December 22, 1987, organic vapors were detected in MWl and XW2 with 
the Hnu meter. ·Due to the presence of organic vapors in the headspace 
of the wells, it is recommended that the NJPDES 30 year post closure 
monitoring program be expanded to include an initial scan for priority 
pollutants and volatile organics. Due to the presence of mercury 
contamination, a RFI is recommended for this unit to determine the 
extent of the contamination. The RFI should consist of soil sampling 
around the perimeter of the lagoon to determine if any hazardous 
materials have leached from the lagoon. The sample analysis should 
include, but not be limited to, total mercury, total barium, volatile 
organics and priority pollutants. If this sampling indicates / 
significant levels of contamination exist, a more detailed RFI is 
recommended. 

The Chem-fix Lagoon: The Chem-fix Lagoon was an earthen surface 
impoundment which was in operation for a few months in 1976. The 
lagoon dikes were constructed to a heigh't of eight feet with an 
earthen core and crushed stone cover. Two 0.20 mil thick visquene 
plastic liners were installed in the lagoon which was also equipped 
with a perforated under drain system for leachate collection. Any 
leachate collected was pumped to the effluent treatment plant. The 
lagoon received approximately 460 cubic yards of treated brine sludge . 

The Chem-fix Lagoon was closed in 1983. The contents of lagoon were 
excavated and placed into the Brine Sludge Lagoon. It was then back 
filled, graded and seeded. The proximicy of the Chem-fix Lagoon to 
the Brine Sludge Lagoon allows the NJPDES permitted wells to monitor 
any leachate releasas to the groundwater from either lagoon. During 
the VSI an April 13, 1989, the lagoon appeared secure and there is no 
evidence of releases. Due to the proximity of this lagoon to the 
Brine Sludge Lagoon and the potential to have received mercury waste; 
a limited RFI is recommended. The RFI should consist of soil sampling 
to determine if hazardous wastes have leached from the lagoon. The 
sample analysis should be identical to the analysis of the Brine 

, Sludge Lagoon. 

The Waste Oil Drum Storage Area: The Container Storage Area is a 300 
square foot concrete pad, one foot thick, with a six inch curb. 
During full plant operations up to 40 (55 gallon) drums of waste 
lubricating oils, transformer oils, degreasing solvents, and dewatered 
brine sludges could be stored there. These wastes were shipped 
off-site for proper disposal within 90 days. 

During the December 22, 1987 VSI, there were no drummed waste being 
stored, however the pad was covered with an absorbant material and 
oily residues were noted on the gravel in the surrounding area. 
During the April 13, 1989 VSI, stained soils were also noted. Using 
air monitoring equipment (Hnu and OVA), organic vapors were detected 
in the soil (10 ppm on the OVA and 6 ppm on the Hnu). It is 
recommended that a RFI be conducted on this unit to determine the 
extent of the release. The RFI should consist of soil sampling and 
the analysis should include, but not be limited to, petroleum , 
hydrocarbons, volatile organics, total mercury and priority ~~~ ~5 
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pollutants. Based on the results of the soil sampling it may be 
required that the groundwater be monitored. 

Area Between Building 231 and Railroad Track: In August 1980, NJDEP 
was contacted by a LCP' employee. The employee stated that one day in 
1973 or 1974, LCP used a steam shovel to take some of the brine sludge 
from the lagoon and spread it on the ground behind the compressor 
building (#231) . In 1981, during the Geraghty and Miller sampling 
episode, two surface soil samples (S-3, S-4) were taken near this 
area. The samples were analyzed for desorbed mercury. The results 
were: S-3, 1070 ppm and S-4, 1580 ppm of mercury. These levels of 
mercury are the highest detected in any sampling conducted on the LCP 
site . These concentrations are 300 ppm greater than the soil samples 
near the Brine Sludge Lagoon. Due to the presence of mercury 
contamination, a RFI is recommended for this unit to determine the 
extent of the contamination. The RFI should consist of soil sampling 
which includes, but not be limited to, total mercury and priority 
pollutants. If the results of the soil sampling indicate significant 
contamination, further investigation will be necessary to determine 
the extent. 

500K Tank and Surrounding Areas: The 500,000 gallon tank is located 
between Avenue C and Avenue B. The tank has served two purposes. 
Originally the tank was used to store sodium hydroxide and later 
became incorporated with the effluent treatment system and was used as 
a storage· tank for wastewater. Presently the tank is not used. The 
area surrounding the tank was paved in 1982. 

From 1980 to 1982, a series of NJDEP Hazardous ~aste Enforcement 
inspections revealed several releases in the area of the SOOK Tank. 
The releases in this area are: 

9/17/80 

1/21/81 

Brine Sludge was observed on the gravel near the 500K 
"collection tank." 

During the inspection a liquid was observed spewing 
from a cracked PVC pipe near the SOOK Tank and pump pit. 

10/22/81 A brine sludge slurry release from a transfer line was 
evidenced by a 1 by 15 foot spill area located on 
Avenue B between the pump pit and the Brine Sludge 
Lagoon. There was also a hydrochloric acid spill 
approximately 15 feet northwest of the 500K Tank. 

4/13/82 Sodium sulfide crystals were evident on the gravel 
surface in the pump pit area. 

Due to documented releases, a limited RFI is recommended for this 
unit. The RFI should consist of soil sampling and the analysis should 
include, but not be limited to, total mercury, hydrochloric acid, 
sodium hydroxide, sodium sulfide, and priority pollutants. A more 
in-depth RFA may be required based on the results of the soil 
sampling. 

South B·ranch Creek: South Branch Creek is a tidal arm of the Arthur 
Kill that flows along the eastern border of the LCP property. Sin~~r(~~ 
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~974, LCP has had three discharges to the creek. On or about October 
30 , 1972 and February 7, 1974 , there was an overflow of supernatant in 
contact ~ith brine muds from LCP ' s Brine Sludge Lagoon into South 
3ranch Creek. LCP pl~d guilty to viola~ion 3 USC 1311 (a) for both 
occurrences on September 25, 1975 . A fine of $5,000 was levied for 
each occurrence. The third incident occurred on August 15, 1979 . Due 
:o a sodium chloride block in LCP's east saturator an excess of 
~ercury tainted brine overflowed the saturator. The surge of flow 
exceeded the surge capacity of the wastewater system. This caused an 
estimate of 10 , 000 to 20,000 gallons of brine to flow into South 
Branch Creek. LCP notified NJDEP and the EPA samples taken by the 
Coast Guard revealed the mercury contamination of the spill was 8.6 
ppm. 

In 1981, a sediment sample was taken from the creek. The sample was 
analyzed by LCP's Labs for mercury. The mercury concentration was 46 
ppm, which exceeds NJDEP action/clean-up level of 1 ppm. Due to past 
releases to the South Branch Creek a limited RFI is recommended for 
this unit. The RFI should consist of sediment sampling and surface 
water sampling both upstream and downstream of LCP's discharge (DSN 
001). The sample analysis should include, but not be limited to , 
total mercury, barium and priority pollutants. 

7 . Bullet Tanks: These tanks have been abandoned since about 1983. The • 

8 . 

Bullet Tanks were used to store brine sludge. A series of NJDEP 
Hazardous Waste Enforcement inspections have revealed that there were 
continual problems with brine containment in the area under the tanks. 
From September 17 , 1980 until April 13 , 1982 the inspections stated 
that the containment area had brine residues. On October 9, 1980 and 
January 22, 1981 the area was full with the potential to overflow. 

Due to the potential for a release to exposed soils a limited RFI is 
recommended for this unit. The RFI should consist of soil samples 
around the bermed area of the abandoned Bullet Tanks. The sample 
analysis should include , but not be limited to, 
acid-base. extractables and priority pollutants . 
of the soil sampling it may be required that an 

• investigation be conducted. 

total mercury , 
Based on the results 

additional 

The Sludge Roaster: The Sludge Roaster was constructed in 1978 to 
vaporize mercury from steam dried brine sludge. The roaster was built 
on a 16 x 40 foot concrete pad, one foot thick, with drain channnels, 
that connect to the effluent treatment plant, and a cinder block curb 
around the pad. 

Under an Administrative Order issued on September 1, 1981, LCP was 
required to submit an application for a Hazardous Waste Facility 
permit to operate the roaster unit. The permit was denied on June 30, 
1982 by the Bureau of Hazardous Waste Engineering (BHWE) and LCP 
subsequently abandoned the process . 

An enforcement inspection by the Division of Environmental Quality, 
Air Pollution Control Program on November 5, 1981 disclosed a hole in 
a ~uffler plate on the sludge roaster. This allowed an excessive 
quantity of mercury vapors to be released to the atmosphere. 

100226 
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In 1985 , the sludge roaster vas dismantled and most of its components 
were shipped to other LCP facilities. No further action is necessary 
:or the roaster unit , at this time . 

Salt Silo 4: This silo was used to store the brine sludge prior to 
disposal in the lagoon. During the October 9, 1980 inspection brine 
sludge was observed on the ground around the silo. The silos were 
removed in 1985. A limited RFI is recommended on this unit due to the 
potencial of releases to the soil. Soil sampling should be conducted 
and the analysis should include, but not be limited to, total mercury 
and priority pollutants . An additional investigation may be required 
based on the soil results. 

The Efflue~t Building : This building vas originally used as a brine 
filtering facility. LCP began wastewater treatment in this building 
around the time of the lagoon closures. The October 9, 1980 
inspection indicates that there vas brine caked on the floor near the 
filters. This vas washed to the sump next to the SOOK Tank and 
eventually treated. Because there are no documents of a hazardous 
release from this area, no further investigations are warranted at 
this time. 

I 

Past GAF ~aste ~ater Treatment Area: From past GAF and LCP site maps 
it appears that the waste water treatment plant that vas operated by 
GAF was located on the western side of building 220. It is believed 
that the plant was used primarily for pH neutralization from the 
1950's to the early 1970's. The site presently is paved over and 
supporting a transformer substation. No further investigation is 
warranted at this time. 

12. Cracks in the Floor of Building 230 and 240: The employee complaint 
also stated that because of Occupational Safety and Health 
Administrative visits LCP re-cemented the floors of Buildings 230 and 
240 to cover cracks. According to the employee these cracks may have 
exposed soils that could have been contaminated with mercury. The 
employee felt that this was not investigated by LCP. 

In 1976, OSHA inspected the buildings and did report openings in the 
'floor and wall of these rooms. However, there was no indication of 
possible soil contamination with mercury. 

OSHA also conducted a health survey in April 1985. 
concluded that any workers in Buildings 230 and 240 
mercury and mercury vapors above the OSHA 8 hr-time 
permissible exposure limit. According to the Plant 
Canonton, LCP still monitors for mercury vapors and 
even though they no longer produce chlorine. 

This survey 
are exposed to 
weighted average 
Manager, John 
worker exposure 

Due to the potential of soil exposure to mercury, a limited RFI is 
recommended for this unit. Soil sampling should be conducted and the 
analyses should include, but not be limited to, total mercury and 
priority pollutants. 

ADDITIIONAL CONCERN: 
The 1982 Waste Lagoon-Ground ~ater Monitoring Report submitted by /' 
Geraghty and Miller stated that a possible source for the mercury ~~~- ~ 
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contamination at LCP was due co contaminated fill. There are three 
conditions which suggest that this is not the case. The data 
presented in the report indicate that soil samples below the fill 

' layer have levels of mercury exceeding 1 ppm, the NJDEP action level. 
Based on the history of the site, the soils at GAF and LCP should have 
a similar composition. However, soil sampling conducted at GAF by 
NJDEP Bureau of Planning and Assessment, in December 1988 (data not 
reviewed for QA/QC), indicated lower mercury levels than LCP. GAF had 
levels of mercury ranging from <0.1 ppm to 347.8 ppm (Ave 29.1 ppm) 
and the levels of mercury for LCP ranged from <0.1 ppm to 1,580 ppm 
(Ave. 102.4 ppm). The highest levels of mercury 1,070 ppm and 1,580 
ppm are in the area of alledged surface dumping, it is likely that 
this is a probable cause of mercury contamination. It is suggested 
that if the recommended soil sampling yields mercury levels similar to 
those of 1982, LCP should submit a remedial plan to address the 
contaminated soil. 

IV. RECOMMENDATIONS: 

• 

A. The following have been determined to have no further action: 

B. 

1. Sludge Roaster 
2. The Effluent Building 
3. The Past GAF ~aste ~ater Treatment Plant 

Units requiring a limited RFI based on known or strongly 
suspected release of contaminants to the environment. 

1. The Chem-fix Lagoon 
2. The 500 K Tank 
3. South Branch Creek 
4. The Bullet Tanks 
5. Salt Silo 4 
6. Cracks in Building 230 and 240 

C. Due to the presence of mercury contamination, a RFI is 
recommended for the following units. 

1. Brine Sludge Lagoon 
2. The Area Between Building 231 and the Railroad Tracks 
3. The ~aste Oil & Drum Storage 

All actions taken by the USEPA should be integrated with previous and 
ongoing actions by NJDEP. 

RFA HOURS: 230 

Submitted by: 

Linda Goldsworthy, HSMS Trainee 
NJDEP/DHWM/BPA 
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